AD-A036  750 
UNCLASSIFIED 


RED  RIVER  BASIN  COORDINATING  COMMITTEE  NEW  ORLEANS  LA  F/G  8/6 

COMPREHENSIVE  BASIN  STUDY.  RED  RIVER  BELOW  DENISON  DAM*  ARKANSA--ETC(U) 
JUN  68 


1 of<5 

AD 

A036750 

a 

% ' ! 
i 

fe- - 1 

4k. 

Satex.-* 

s$H*5S5ir 

' 

• II 

> 

w 

► “ •> 

t&m 

a-  =* 

i&MMB 

w 

ST 

f * i 

LU 

j 

> 

p 

f p t 

« 

7 

f 

1 

*1- 

i' 

'HS 

w 

: ’ 1 

t'- 

mill  mill 

l^r 

.mil  Ullll 

i.i.i, 

iWfgramliir. 


liifliaiaiitiLi 


ARKANSAS 


Jt/A/f  /96<S 

_ N?  191 


BASIN 

STUDY 


RED  RIVER  1 
BELOW 
DENISON  DAM 

(ORIGINAL  CONTAINS  COLOR  PLATES-*  ALL  DDC 
ifcEPRODUCTlONS  WILL  BE  IN  BLACK  AND  WHITE. 

V0L3  AM  7 


S/ANA 


RED  RIVER  BELOW  DENISON  DAM 
ARKANSAS,  LOUISIANA,  OKLAHOMA,  AND  TEXAS 
COMPREHENSIVE  BASIN  STUDY 


VOLUME  INDEX 


Volume 

1 

- Summary  Report 

Volume 

2 

Appendix 

I 

- 

Economics 

Appendix 

II 

- 

Climate  and  Meteorology 

Appendix 

III 

- 

Hydrology,  Surface  and 

Ground  Water,  and 
Geology 

Appendix 

IV 

- 

Flood  Control  and  Major 

Drainage 

Volume 

3 

- Appendix 

V 

- 

Upstream  Watershed 

Protection ; Use, 
Management , and 
Development 

Volume 

Appendix 

VI 

- 

Irrigation 

Appendix 

VII 

- 

Drainage  and  Flood 

Prevention  on  Flatlands 

Volume 

5 

- Appendix 

VIII 

— 

Mineral  Resources  and 

Mineral  Industry 

Appendix 

IX 

- 

Archeological,  Historical, 

and  Natural  Resources 

Appendix 

X 

- 

Hydroelectric  Power 

Volume 

6 

Appendix 

XI 

- 

Water  Supply  and  Water 

Quality  Control 

Appendix 

XII 

- 

Outdoor  Recreation 

Appendix 

XIII 

- 

Fish  and  Wildlife 

Volume 

7 

Appendix 

XIV 

- 

State  Water  Laws,  Policies, 

and  Programs 

Volume 

8 

- Appendix 

XV 

- 

Plan  Formulation 

ERRATA  SHEET 


The  USDA  recommended  and  alternative  project  plans  for  lower 
Bois  d'Arc  Creek  Watershed  (3-25)  and  upper  Bois  d'Arc  Creek  Watershed 
(3-25a)  are  tabulated  incorrectly  in  the  final  section  of  Appendix  V. 

The  alternative  plan,  which  includes  Bonham  Reservoir,  22  upstream 
reservoirs,  and  30.3  miles  of  channel  improvements,  should  be  the 
plan  recommended  by  USDA  for  the  early-action  program.  The  USDA  plan, 
which  includes  1*1  upstream  reservoirs  and  30  miles  of  channel  improve- 
ments for  these  watersheds,  should  be  the  alternative  plan.  Accordingly, 
data  shown  for  these  watersheds  in  tables  72,  73,  75,  and  76  should 
be  interchanged  with  similar  data  in  tables  80,  8l,  82,  and  83. 
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SUMMARY 


Upstream  watershed  protection,  use,  management,  and  development 
investigations  in  the  Red  River  Basin  Study  Area  were  made  by  the  Soil 
Conservation  Service,  Forest  Service^,  and  Economic  Research  Service  of  ^ 
the  U.  S.  Department  of  Agr iculture/~vThe  purposes  of  invest igat ions*-- 

IS  -were  to:  (1)  identify  water  and  related  land  resource  problems;  (2)  pre- 

pare a potential  plan  for  water  and  related  land  resource  development  that 
could  be  accomplished  under  USDA  programs;  (3)  prepare  agricultural  and 
forestry  data  for  use  of  cooperating  agencies  in  planning  water  and 
related  land  resource  projects  under  their  programs;  and  (4)  compile 
engineering,  economic,  and  related  data  that  local  organizations  could  use 
for  developing  water  and  related  land  resources . All  investigations  were 
coordinated  with  investigations  of  other  cooperating  agencies.  December 
31,  1962,  was  selected  by  USDA  as  the  planning  base. 

The  Study  Area  extends  from  Denison  Dam  in  Oklahoma  and  Texas  to  a 
point  near  the  mouth  of  the  Red  River  in  Louisiana.  It  includes  all  of 
the  drainage  area  between  these  points  except  for  the  drainage  area  of  the 
Ouachita  River  and  Black  River  and  Concordia  Parish  in  Louisiana.  The 
Study  Area  includes  approximately  29,610  square  miles  (18,950,272  acres) 
in  all  or  parts  of  60  counties  and  parishes  in  parts  of  Arkansas, 

Louisiana,  Oklahoma,  and  Texas.  Geology  and  relief  vary  substantially 
and  mean  sea  level  elevations  range  from  40  feet  to  2,600  feet.  The 
dendritic  drainage  pattern  consists  of  193  Conservation  Needs  Inventory 
(CNI)  watersheds  within  24  tributary  basins.  About  289,300  acres,  or  1.5 
percent  of  the  total  area,  are  permanent  water  surfaces  such  as  larger 
lakes,  streams,  sloughs,  and  canals.  The  land  area  of  18,661,000  acres 
is  about  55  percent  forest  and  woodland,  three  percent  miscellaneous  land, 
35  percent  cropland,  pasture,  and  rangeland,  and  the  remaining  seven  per- 
cent is  land  not  inventoried  as  to  land  use. 

The  1962  population  was  about  1,757,400  or  about  59  persons  per  square 
mile.  About  49  percent  of  the  population  live  in  urban  areas,  40  percent 
in  rural  towns,  and  11  percent  on  farms.  Farm  population  decline  began  in 
1930  and  is  continuing.  The  Study  Area  included  about  77,150  farms  in  1962 
with  an  average  size  of  190  acres.  Farm  numbers  are  decreasing  and  farm 
sizes  are  increasing.  The  1962  value  of  farm  products  sold  was  about 
$297,669,500,  or  about  $3,860  per  farm.  Livestock  and  livestock  products 
provided  about  56  percent  of  all  farm  income. 

Population  projections  and  projections  of  economic  activity  were  made 
to  provide  a basis  for  determining  needs  for  additional  water  and  related 
land  resource  development.  Projections  indicate  that  deficits  in  agricul- 
tural production  needs  allocated  to  the  Study  Area  can  be  expected  by  1980. 
Deficits  will  increase  by  2010.  Additional  water  and  related  land  resource 
development  would  provide  opportunities  to  meet  production  needs.  Water- 
shed project  developments  also  are  needed  to  meet  projected  needs  for  flood 
prevention,  municipal  and  industrial  water  supplies,  pollution  abatement, 
rural  and  domestic  water  supplies,  recreation,  and  rural  area  redevelop- 
ment by  1980  and  in  subsequent  periods. 
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Hater  and  related  land  resource  problems  were  identified  in  each  of 
the  193  CNI  watersheds.  Principal  problems  include  flooding,  inadequate 
drainage,  water  pollution,  inadequate  recreation  development,  drought,  and 
inadequate  municipal  and  industrial  water  supplies.  Problems  and  needs 
vary  in  each  of  the  CNI  watersheds.  The  nature  and  severity  of  the 
problems  provided  a basis  for  selecting  watersheds  for  initial  and  long- 
range  development.  Sixty-five  CNI  watersheds  were  selected  for  initial 
development  (within  the  next  10-15  years),  six  CNI  watersheds  were 
selected  for  long-range  development  (beyond  the  next  10-15  years),  and 
122  CNI  watersheds  were  considered  not  feasible  for  development.  Thirteen 
of  the  65  watersheds  in  the  initial  development  category  had  been  approved 
for  watershed  project  operations  under  P.  L.  566  prior  to  1963.  A total 
of  25  watershed  projects  had  been  approved  for  P.  L.  566  operation  in  27 
CNI  watersheds  through  1966,  and  construction  was  completed  on  seven 
projects. 

Soil  erosion,  soil  limitation,  and  excess  water  problems  adversely 
affect  agricultural  and  forestry  production  on  16,559,800  acres,  or  nearly 
all  of  the  productive  base  area.  The  nature  and  severity  of  the  problems 
vary  by  major  resource  areas  and  land  uses.  Conservation  treatment 
consisting  of  land  user  conversions  and  the  common  soil  and  water  con- 
servation practices  has  been  applied  to  about  one-fourth  of  the  Study  Area. 

Existing  water  and  related  land  resource  development  includes  13  CNI 
watershed  projects  authorized  for  P.  L.  566  operations,  20  U.  S.  Army 
Engineers  reservoir  projects,  six  Forest  Service  reservoir  projects  on 
public  land,  and  12  State,  municipal,  and  private  reservoir  projects. 

These  projects  were  authorized  for  operations  prior  to  December  31,  1962, 
and  include  water  storage  for  flood  prevention,  irrigation,  municipal 
water  supply,  and  recreation  purposes.  Drainage  improvement  is  a 
corollary  purpose  in  one  project. 

Hater  and  related  land  resource  potential  for  development  under  USDA 
programs  was  appraised.  Potential  projects  were  identified  in  52  CNI 
watersheds  for  initial  development.  Projects  would  include  land  treatment 
and  structural  measures  for  watershed  protection,  drainage,  flood  pre- 
vention, water  quality  control,  recreation,  municipal  and  industrial  water 
supply,  and  irrigation  purposes.  Single-purpose  reservoir  storage  could 
be  added  in  four  of  the  CNI  watersheds  to  meet  water  quality  control, 
recreation,  and  municipal  and  industrial  water  supply  needs.  Additional 
storage  would  be  available  in  most  reservoir  sites. 

Seven  single-purpose  recreation  reservoirs,  including  aggregate 
storage  of  2,870  acre-feet  and  507  surface  acres,  are  proposed  for  initial 
development  in  National  Forests. 

Potential  multiple-purpose  projects  were  identified  for  long-range 
development  in  six  CNI  watersheds.  Projects  would  include  land  treatment 
and  structural  measures  for  watershed  protection,  drainage,  flood  pre- 
vention, recreation,  and  municipal  and  industrial  water  supply  needs.  Ten 
additional  single-purpose  reservoir  projects  to  meet  long-range  recreation 
and  irrigation  water  needs  were  identified  in  five  CNI  watersheds  that  were 
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identified  for  initial  and  long-range  development.  Structural  measures 
would  include  30.3  miles  of  channel  improvement  and  38  reservoirs  with 
161,469  acre-feet  of  useful  storage. 

Reservoir  site  development  opportunities  to  meet  water  quality 
control,  recreation,  municipal  water  supply,  and  irrigation  projected 
needs  for  initial  and  long-range  development  were  identified  in  39  non- 
feasible  CNI  watersheds.  Reservoir  useful  storage  capacity  of  768,665 
acre-feet  could  be  developed.  An  additional  803,975  acre-feet  of  storage 
is  available  in  these  sites. 

Project  plans  for  CNI  watershed  development  were  prepared  to 
integrate  U.  S.  Army  Engineers  reservoir  site  development  proposals  for 
Parker,  Bonham,  Durant,  and  Kisatchie  Reservoirs.  The  first  three 
reservoirs  would  reduce  the  upstream  watershed  project  size,  and  the 
Kisatchie  Reservoir  would  eliminate  the  potential  for  early-action 
upstream  watershed  development  in  three  CNI  watersheds.  Some  of  the  com- 
bined project  plans  would  include  water  storage  for  interbasin  transfer. 

Alternate  water  supplies  for  irrigation  needs  are  also  available 
to  meet  2030  needs.  Surface  water  supplies  would  provide  better  quality 
water  than  Red  River  supplies  and  should  be  given  a higher  development 
priority  for  irrigation  development. 

Land  resource  development  potential  can  be  realized  by  adoption  of 
improved  production  practices  and  adjustments  in  land  use.  Establishment 
and  maintenance  of  conservation  practices  is  needed  to  maintain  and 
improve  agricultural  and  forestry  productivity.  Existing  agricultural 
programs  are  being  used  for  land  resource  development. 

The  most  obvious  impacts  of  potential  project  development  are 
conversions  of  land  to  water  areas.  Existing,  authorized,  and  potential 
projects  would  increase  permanent  water  surfaces  from  289,300  acres  in 
1962  to  745,400  acres  in  1980.  The  productive  base  for  agriculture  and 
forestry  would  decrease  from  17,333,300  acres  in  1962  to  16,782,000  acres 
in  1980.  Part  of  the  decrease  would  result  from  increases  in  area  devoted 
to  urban,  built-up,  and  small  water  uses.  These  changes  and  projected 
major  land  use  changes  would  decrease  total  land  treatment  requirements, 
but  would  require  increased  use  of  cropland  conservation  practices. 

Potential  projects  will  contribute  to  meeting  increased  agricultural 
production  requirements  in  1980  by  allowing  formerly  flooded  and  poorly 
drained  land  to  be  farmed  more  intensively.  Irrigation  projects  will 
increase  agricultural  production.  Projected  1980  agricultural  production 
with  potential  projects  and  programs  will  provide  about  96  percent  of 
projected  feed  unit  needs. 

Potential  projects  would  result  in  favorable  overall  agricultural 
economic  impacts  such  as  increased  rural  employment  and  income.  Reduction 
of  woodland  acreage  would  affect  forest  industry  and  related  employment 
adversely.  Expected  reductions  in  bottomland  hardwood  acreages  will  have 
detrimental  effects  on  the  hardwood  industry. 
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USDA  potential  projects  and  programs  will  have  only  minor  effects  on 
water  yields  in  most  years.  Benefits  from  further  reduction  of  remaining 
flood  damages  in  the  Red  River  alluvial  area  upstream  from  Fulton, 
Arkansas,  may  be  expected. 

USDA  is  recommending  early  action  in  the  development  of  improvements 
urgently  needed  to  solve  watershed  problems  and  to  meet  estimated  needs 
through  1980.  Upstream  watershed  improvements  include  structural  and  land 
treatment  measures.  About  24  percent  of  the  Study  Area  is  included  in 
early-action  development.  About  501,600  acres  will  require  acceleration 
of  installation  of  land  treatment  measures  in  upstream  watershed  projects. 

Installation  costs  of  structural  measures  would  amount  to  $116 ,277, 900 
including  $108,643,510  for  multiple-purpose  projects,  and  $7,634,390  for 
single-purpose  projects.  Total  annual  costs  are  $5,308,470  and  annual 
benefits  are  $13,309,635. 
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INTRODUCTION 

This  Appendix  by  the  U.  S.  Department  of  Agriculture  (USDA)  is  one 
of  15  appendices  to  the  Red  River  Basin  Comprehensive  Study  (RRBCS) 
interagency  report.  The  Field  Coordinating  Committee  (FCC)  assigned  to 
USDA  primary  responsibility  for  Appendix  VI  (Irrigation),  Appendix  VII 
(Drainage  and  Flood  Prevention  on  Flatlands),  and  Appendix  V (Upstream 
Watershed  Protection,  Use,  Management,  and  Development).  This  Appendix 
is  concerned  with  upstream  watershed  problems,  water  and  land  development 
needs,  potential  for  development  of  water,  and  related  land  resources,  and 
with  identification  and  descriptions  of  watershed  projects  that  need  to  be 
initiated  within  the  next  10-15  years.  Other  appendices  to  the  inter- 
agency report  are  listed  on  page  i. 

Recommendations  contained  in  this  Appendix  for  upstream  watershed 
projects  are  USDA  recommendations  to  the  FCC  for  basin  plan  formulation. 
Recommended  upstream  watershed  projects  were  formulated  to  meet  future 
needs  for  water  and  related  land  resource  development  insofar  as  USDA 
programs  could  be  adapted  to  meeting  the  needs.  Needs  for  resource 
development  are  described  in  this  Appendix  and  other  Appendices.  Combined 
project  plans  were  prepared  cooperatively  with  the  U.  S.  Army  Engineers  to 
integrate  major  reservoir  site  development  proposals  with  upstream  water- 
shed projects  in  several  upstream  watersheds.  Data  for  combined  projects 
also  are  included  in  this  Appendix  for  consideration  by  the  FCC  in  basin 
plan  formulation.  Data  for  upstream  watershed  projects  and  for  combined 
projects  are  presented  in  sufficient  detail  in  this  Appendix  to  enable  the 
FCC  to  select  appropriate  projects  for  inclusion  in  the  basin  plan.  The 
basin  plan  will  be  discussed  in  the  Plan  Formulation  Appendix  and  the 
Summary  Report. 

AUTHORITY 

The  USDA  participated  in  the  Red  River  Basin  Comprehensive  Study 
under  authority  provided  by  Section  6 of  the  Watershed  Protection  and 
Flood  Prevention  Act  of  the  83rd  Congress  (Public  Law  566,  as  amended). 

The  Act  is  administered  by  the  Soil  Conservation  Service  (SCS)  of  the 
USDA.  It  authorizes  the  USDA  to  cooperate  with  other  Federal,  State,  and 
local  groups  or  agencies  in  surveys  and  investigations  of  river  basins  as 
a basis  for  development  of  coordinated  programs. 

OBJECTIVES 

The  USDA  study  was  designed  to  develop  agricultural  and  forestry 
data  for  the  use  of  cooperating  agencies  and  to  prepare  a potential  plan 
of  development  for  water  and  related  land  resources  that  could  be  accom- 
plished under  USDA  programs.  Agricultural  data  is  needed  by  State  and 
other  Federal  agencies  as  a basis  for  planning  water  and  related  land 
resource  projects  under  their  programs.  A potential  plan  of  development 
under  USDA  programs  is  needed  for  preparation  and  selection  of  an  overall 
plan  for  water  and  related  land  resources  development  in  the  Study  Area, 

The  primary  objective  of  the  USDA  Study  is  to  facilitate  the 
coordination  and  orderly  investigation,  development,  utilization,  and 
management  of  water  and  related  land  resources  of  the  Study  Area. 
Achievement  of  this  aim  necessitated  a general  appraisal  of  the  upstream 
water  and  land  resource  problems  and  an  appraisal  of  the  potential  for 
resource  development.  This  included: 
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(1)  An  inventory  and  description  of  Mater  and  related  land  resource 
problems  and  the  general  approaches  that  appear  appropriate  for  their 
solution. 

(2)  Studies  and  projections  of  economic  development. 

(3)  Translations  of  such  projections  into  needs  for  water  and 
related  land  resource  uses. 

(4)  Appraisals  of  the  availability  of  water  supplies  both  as  to 
quantity  and  quality. 

(5)  Appraisals  of  the  availability  of  the  related  land  resources. 

(6)  Studies  and  identification  of  projects  which  need  to  be 
initiated  during  the  next  10-15  years. 

(7)  Studies  to  determine  the  extent  to  which  recreation,  fish  and 
wildlife  habitat  improvement,  flood  control,  drainage,  irrigation,  water 
quality  control,  and  water  supplies  for  rural,  municipal  and  industrial 
uses  can  be  provided  by  water  and  related  land  resource  developments  and 
programs  in  upstream  areas  to  satisfy  needs. 

(8)  A compilation  of  economic,  engineering,  and  related  data  that 
local  organizations  could  use  for  developing  water  and  related  land 
resources. 

NATURE,  SCOPE,  AND  INTENSITY  OF  INVESTIGATIONS 

The  Red  River  Basin  below  Denison  Dam  Study  is  defined  as  a Type  II 
comprehensive  detailed  survey.  A study  of  this  type  includes  the  major 
elements  of  a Type  I Study  (Objectives  1 thru  5)  plus  intensive  studies 
of  specific  projects,  the  installation  of  which  will  need  to  be  initiated 
within  the  next  10-15  years. 

Basin  conditions  that  existed  on  December  31,  1962,  were  selected 
by  the  USDA  to  represent  the  planning  base.  All  potential  improvements 
and  evaluations  of  impacts  of  the  potential  improvements  were  referenced 
to  the  1962  base  year.  A project  evaluation  maximum  period  extending 
from  1980  to  2080  was  selected  for  use  by  all  cooperating  agencies.  An 
agricultural  projection  period  extending  from  1962  to  2010  was  used  for 
major  crops  and  other  agricultural  commodities.  Agricultural  census  data, 
through  1959,  were  primary  guides  for  establishing  the  agricultural  plan- 
ning base,  and  these  were  adjusted  on  the  basis  of  later  information. 

The  SCS , Economic  Research  Service  (ERS),  and  Forest  Service  (USFS) 
participated  in  the  USDA  study.  Participation  of  each  agency  was  coor- 
dinated through  the  Washington  Advisory  Committee  (WAC)  and  the  Field 
Advisory  Committee  (FAC).  The  latter  met  on  the  call  of  the  Chairman  to 
effect  coordination  of  USDA  studies  and  to  assure  that  studies  were 
adequately  coordinated  with  studies  of  other  cooperating  agencies. 

Field  examination  scope  studies,  preliminary  investigation  scope 
studies,  and  reimbursable  studies  for  the  U.  S.  Army  Engineers  were 
conducted.  All  studies  were  oriented  toward  the  individual  tributary 
watershed.  Field  examination  scope  studies  were  developed  early  in 
the  study  to  produce  a preliminary  appraisal  of  potential  project 
feasibility.  Results  of  the  studies  were  summarized  for  all  watersheds 
within  a tributary  basin  in  preliminary  reports,  which  were  provided  to 
cooperating  agencies.  Preliminary  investigation  scope  studies  were  made 
in  selected  watersheds.  These  consisted  of  more  intensive  studies  of 
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specific  projects,  the  installation  of  which  will  need  to  be  initiated 
within  the  next  10-15  years.  Watershed  problems  were  defined,  the  nature 
of  the  project  described,  and  the  cost  and  benefits  of  the  proposed 
project  were  developed,  based  on  data  for  specific  watersheds.  Alloca- 
tion of  project  costs  to  project  purposes  was  included.  Potential 
projects  were  coordinated  with  projects  of  other  agencies  insofar  as 
coordination  could  be  effected. 

Investigational  efforts  were  largely  confined  to  the  physical  and 
economic  relationships  within  the  Study  Area.  The  availability  of  land 
for  development  purposes  was  indicated  by  its  projected  use  in  the 
absence  of  development.  The  land-taking  impact  of  development  was  indi- 
cated by  the  changes  in  the  pattern  of  land  use  induced  by  resource 
development.  An  intensive  study  and  evaluation  was  made  of  the  satis- 
faction of  demands  for  outdoor  recreation  opportunities  in  the  rural 
sector,  and  of  levels  and  efficiency  of  crops  and  pasture  production. 
Evaluations  were  based  in  part  on  materials  developed  and  provided  by 
cooperating  agencies. 

Preliminary  examinations  were  made  of  the  forest  resource  in 
selected  watersheds  and  forest  cover  conditions  in  selected  problem 
areas  were  sampled.  These  studies  were  combined  with  a general  re- 
connaissance of  all  forest  lands  in  the  Study  Area.  Woodland  and  plant 
managers,  key  State  and  Federal  personnel,  and  officials  of  private 
organizations  having  a primary  interest  in  the  forest  resources  col- 
laborated in  the  studies.  Background  information  for  this  study,  and 
other  specific  information  used  to  correlate  published  data,  were  ob- 
tained in  cooperation  with  other  agencies. 

COOPERATING  AGENCIES; 

Cooperating  agencies  included  the  U.  S.  Army  Engineers  (USAE); 
the  U.  S.  Geological  Survey  (USGS),  Bureau  of  Reclamation  (BR),  Bureau 
of  Mines  (BM),  Bureau  of  Outdoor  Recreation  (BOR),  the  Federal  Water 
Pollution  Control  Administration  (FVPCA),  and  the  Bureau  of  Sport 
Fisheries  and  Wildlife  (BSF&.W)  of  the  U.  S.  Department  of  Interior 
(USDI ) ; the  Weather  Bureau  (USWB)  of  the  U.  S.  Department  of  Commerce 
(USDC);  the  Public  Health  Service  (PHS)  of  the  U.  S.  Department  of 
Health,  Education,  and  Welfare  (U5HEW);  and  the  Federal  Power  Commission 
(FPC).  State  agencies  included  the  Arkansas  Soil  and  Water  Conservation 
Commission,  Louisiana  Department  of  Public  Works,  Oklahoma  Water 
Resources  Board,  and  Texas  Water  Development  Board. 

The  Study  wa3  made  under  the  overall  direction  of  the  FCC  comprised 
of  a representative  from  each  of  the  Federal  departments  and  each  of  the 
State  cooperating  agencies.  The  FCC  established  subcommittees  comprised 
of  representatives  designated  by  cooperating  agencies  for  the  purpose 
of  effecting  planning  coordination.  Other  agencies  represented  on  sub- 
committees included  the  Texas  Water  Rights  Commission,  Texas  State 
Health  Department,  Arkansas  State  Health  Department,  Arkansas  Game  and 
Fish  Commission,  Texas  Department  of  Parks  and  Wildlife,  Arkansas 
Geological  Commission,  and  the  Texas  Bureau  of  Economic  Geology. 

4 - 2487  9 


V-7 


r 


ACKNOWLEDGEMENTS 

Several  Federal  and  State  agencies  furnished  valuable  data  for 
developing  this  Appendix.  The  field  offices  of  the  Soil  Conservation 
Service,  Forest  Service,  and  Statistical  Reporting  Service  furnished 
information  relating  to  soils,  land  use,  agricultural  production,  land 
treatment,  and  land  use  problems.  The  Forest  Service  also  furnished 
information  and  data  on  management  of  National  Forests.  The  basin  needs 
for  navigation,  flood  control,  recreation,  fish  and  wildlife,  water 
supply,  water  quality  control,  and  irrigation  that  were  developed  by  the 
U.  S.  Army  Engineers,  Bureau  of  Outdoor  Recreation,  Bureau  of  Sport 
Fisheries  and  Wildlife,  Federal  Water  Pollution  Control  Administration, 
and  the  Bureau  of  Reclamation  provided  essential  information  for 
developing  a potential  plan  of  water  and  related  land  resource  develop- 
ment under  USDA  programs. 

The  Texas  Water  Development  Board  and  the  Louisiana  Department  of 
Public  Works  facilitated  preparation  of  the  USDA  potential  development 
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DESCRIPTION  OF  THE  STUDY  AREA 


LOCATION  AND  SIZE 

The  total  land  and  water  area  included  in  the  USDA  Comprehensive 
Study  is  approximately  29,610  square  miles  (18,950,272  acres)  in  parts  of 
Arkansas,  Louisiana,  Oklahoma,  and  Texas  (figure  1).  The  Study  Area 
extends  from  Denison  Dam,  forming  Lake  Texoma,  to  a point  near  the  mouth 
of  Red  River  in  Louisiana.  It  includes  all  of  the  drainage  area  between 
these  points  except  for  the  drainage  area  of  the  Ouachita  River  and 
Black  River  and  the  drainage  area  of  Concordia  Parish,  Louisiana.  Also 
included  in  the  Study  Area  are  Lower  Mississippi  River  drainage  areas  that 
are  naturally  interrelated  with  Red  River  drainage  areas. 

The  Study  Area  includes  all  or  parts  of  60  counties  and  parishes. 

Nine  counties  are  in  Arkansas,  13  in  Oklahoma,  19  in  Texas,  and  19 
parishes  are  in  Louisiana.  Twenty-two  parishes  and  counties  are  entirely 
within  and  38  are  partly  within  the  Study  Area. 

GEOLOGY 

A relatively  small  area  in  the  extreme  northwestern  part  of  the  Study 
Area  lies  within  the  Arbuckle  uplift  region.  Hard  limestones,  sandstones, 
shales,  and  crystalline  igneous  rocks  of  Paleozoic  and  Precambrian  ages 
are  represented.  The  granitic  soils  in  this  area  are  light  colored  and 
medium  to  coarse  textured. 

Formations  in  the  Ouachita  Province  represent  rocks  ranging  in  age 
from  the  lower  Paleozoic  Era  to  the  Mesozoic  Era.  Deformation  with 
accompanying  induration  has  added  to  their  resistance  to  weathering. 
Metamorphism  was  not  of  a significant  magnitude  to  change  the  nature  of 
all  rocks,  but  there  are  some  quartzites  and  slates.  Rocks  of  the 
Ouachita  Province,  in  order  of  their  abundance  are  shale  and  slate,  sand- 
stone and  quartzite,  chert,  novaculite,  tuff,  limestone,  and  conglomerate. 
Soils  developed  from  the  varied  types  of  parent  material  range  from  sandy 
loams  to  silty  clays  and  clay. 

From  the  Trinity  sandstone  of  Cretaceous  age,  which  is  exposed  near 
Denison  Dam,  the  Red  River  Valley  traverses  younger  formations  ranging 
upward  through  the  Tertiary  and  Quaternary  Periods  to  Recent  age  in  the 
West  Gulf  Coastal  Plain.  Much  of  the  material  in  these  formations  was 
derived  from  older  sedimentary  rocks,  and  is  therefore  regarded  as 
reworked  material.  All  the  common  varieties  of  sedimentary  rocks  are  con- 
tained in  Cretaceous  and  Tertiary  formations  of  the  region  and  impart 
certain  prominent  characteristics  to  the  Red  River  sediments.  The  usually 
bright  red  color  is  very  noticeable.  The  coloring  matter  is  obtained 
partly  from  the  Pennsylvanian  and  Permian  rocks  farther  west,  but  the 
amount  of  ferruginous  sediment  is  increased  considerably  in  Louisiana  by 
the  addition  of  iron  oxides  from  Tertiary  formations  which  contain  iron 
bearing  minerals  such  as  glauconite,  limonite,  hematite,  magnetite,  and 
ilmenite.  The  high  mica  content  of  the  Midway  silts,  sands,  and  clays  is 
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notable,  and  their  color  is  typically  higher  than  that  of  later  Tertiary 
groups.  Above  the  Tertiary  System,  Pleistocene  Terraces  and  Recent 
alluvium  are  composed  of  gravels,  sands,  clays,  and  silts  and  are  in  con- 
tact with  present  river  alluvium.  The  gravels  of  the  region  are  mostly 
chert,  quartz,  and  iron  oxides. 

TOPOGRAPHY 

The  terrain  in  the  tributary  basins  draining  into  Red  River  ranges 
from  rugged  mountains  to  low,  rolling  hills.  Elevations  range  from 
approximately  40  feet  above  sea  level  in  Avoyelles  Parish,  Louisiana,  to 
more  than  2,600  feet  in  southwestern  Arkansas.  The  Ouachita  Mountains  in 
Arkansas  and  Oklahoma  have  steep  slopes,  sometimes  towering  1,000  feet 
above  narrow  valleys.  Local  areas  may  have  narrow  floodplains  and  one  or 
two  stream  terraces  ranging  from  40  to  80  feet  above  the  large  channels. 

Lands  adjoining  the  Ouachita  Mountains  on  the  west  are  characterized 
by  wide  valleys  bounded  by  abrupt  escarpments.  Generally,  the  streams 
flow  in  broad,  shallow  channels. 

In  the  tributary  basins  below  the  Ouachita  Mountains,  low  relief  and 
gentle  southeastward  slopes  predominate.  Irregular,  rolling,  and  hilly 
uplands  associated  with  relatively  flat  terraces  and  floodplains  are 
common  topographic  expressions.  Generally,  relief  is  low,  averaging  from 
100  to  200  feet,  except  in  the  Ouachita  Mountains. 

The  elevation  of  the  alluvial  land  along  the  main  stem  of  Red  River 
ranges  from  less  than  40  feet  above  sea  level  near  the  mouth  of  Red  River 
to  more  than  500  feet  near  Denison  Dam.  The  valley  gradient  is  steeper 
above  southwestern  Arkansas  with  accompanying  slight  changes  in  local 
relief.  Low  terraces,  or  second  bottoms,  become  more  common  upstream, 
attaining  a relief  of  10  to  15  feet  in  comparison  with  first  bottom 
alluvium  near  Denison  Dam.  In  the  Arkansas-Louisiana  portion  of  the 
floodplain,  local  relief  is  small;  a few  isolated  low  ridges  or  hills 
constitute  the  sharpest  breaks  in  the  relatively  flat  terrain.  Depressions 
resulting  from  abandoned  stream  channels  are  common.  Generally,  the  land 
slopes  gently  away  from  the  natural  levee  adjacent  to  the  river  channel. 

STREAMS  AND  LAKES 


The  Red  River,  which  is  the  main  stem  of  the  drainage  system,  enters 
the  Study  Area  at  Denison  Dam  and  flows  generally  southeasterly  470  miles 
to  its  confluence  with  Old  River.  The  river  channel  is  from  700  to  1,200 
feet  wide,  between  high  banks  ranging  from  15  to  35  or  40  feet  above  low 
water,  except  for  occasional  short  reaches  where  the  channel  lies  against 
the  high  escarpments  that  border  the  alluvial  plain  in  local  areas.  The 
floodplain,  eight  to  ten  miles  wide  in  general,  narrows  to  about  two  miles 
near  Denison  Dam.  Below  Alexandria  the  floodplain  becomes  integral  with 
the  alluvial  valley  of  the  Mississippi  River.  Numerous  tributaries  enter 
the  Red  River  below  Denison  Dam. 
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Bayou  Pierre,  and  Saline  Bayou.  These  tributary  streams  flow  directly 
into  the  main  stem  of  Red  River  and  have  drainage  areas  ranging  from 
1,138  square  miles  to  4,231  square  miles. 

Minor  tributaries,  too  numerous  to  identify,  enter  Red  River  at 
points  scattered  throughout  its  length.  Generally,  tributaries  in  the 
upper  reaches  of  Red  River  are  fast,  freely  flowing  streams;  tributaries 
in  the  lower  reaches  are  slow,  congested  streams. 

Numerous  natural  lakes,  such  as  river  cutoffs  and  tributary  streams 
with  silt  plugs  in  their  drainage  outlets,  exist  in  and  adjacent  to  the 
Red  River  floodplain.  Federal  and  State  agencies  have  increased  the 
storage  in  some  of  the  natural  tributary  lakes  to  provide  water  for 
recreation  and  navigation.  For  example,  Caddo  Lake  was  improved  by  the 
USAE  in  1914  to  provide  for  a navigation  pool  at  an  elevation  of  168.5 
feet  mean  sea  level.  The  lake  covers  an  area  of  20,900  acres.  This  area 
also  provides  varied  recreation  facilities.  Bistineau,  Black,  and 
Clear  Lakes  are  other  natural  lakes  improved  by  the  Louisiana  Department 
of  Public  Works  to  provide  increased  recreation  opportunities. 

Several  major  reservoirs  providing  flood  control,  water  supply,  and 
other  beneficial  uses  are  either  completed  or  under  construction  by  the 
USAE.  Millwood  Reservoir  on  Little  River  and  Lake  Texarkana  on  Sulphur 
River  are  the  largest  of  these  reservoirs  with  storage  capacities  of 
1,858,000  and  2,654,300  acre-feet,  respectively. 

Other  smaller  lakes  have  been  built  by  Federal,  State,  or  private 
groups  for  multiple  uses.  The  SCS,  under  the  authority  of  Public  Law  566, 
has  built  many  floodwater  retarding  structures  on  tributary  streams. 

TRIBUTARY  BASINS  AND  CONSERVATION  NEEDS  INVENTORY  WATERSHEDS 

The  Study  Area  was  subdivided  into  24  tributary  basins  ranging  in 
size  from  73  to  4,231  square  miles.  Tributary  basin  names,  numbers,  and 
locations  are  shown  in  Figure  1 and  areal  data  are  tabulated  in  Table  1. 

Each  of  the  tributary  basins  is  essentially  an  independent  hydrologic 
unit  consisting  of  one  or  more  smaller  hydrologic  units.  The  hydrologic 
units  within  the  tributary  basin  are  referred  to  as  Conservation  Needs 
Inventory  (CNI)  watersheds.  Each  watershed  is  identified  by  name  and 
code  designation  (figure  1). 

LAND  AND  WATER  AREAS 

Land  and  water  areas  were  based  on  data  developed  for  the  1958 
National  Inventory  of  Soil  and  Water  Conservation  Needs  and  adjusted  to 
reflect  conditions  existing  in  1962.  The  1958  Inventory  was  prepared  by 
the  Conservation  Needs  Committee  in  each  of  the  four  states.  Basic  areal 
data  were  developed  for  parishes  and  counties  for  the  National  inventory. 
These  data  were  used  for  parishes  and  counties  lying  wholly  within  the 
Study  Area.  For  parishes  and  counties  that  are  not  wholly  in  the  Study 
Area,  acreages  were  planimetered  and  coordinated  with  acreages  of 


Table  1 - Tributary  Basin  Areas,  Red  River  Basin  Study  Area 


Tributary  Basin 


Total  Land  and  Water  Area 


acres 


square  miles 


Intervening  Areas  - Texas 

1,352,773 

2,114 

Barkman  Creek 

46,700 

73 

McKinney  Bayou 

246 , 088 

385 

Sulphur  River 

2,377,736 

3,715 

Cypress  Creek 

2,308,043 

3,606 

Blue  River 

433,751 

678 

Intervening  Areas  - Ark.  and  Oklahoma 

759,371 

1,187 

Boggy  Creek 

1,546,617 

2,417 

Kiamichi  River 

1,176,923 

1,839 

Little  River 

2,707,621 

4,231 

Bois  d*Arc  Creek 

154,108 

241 

Maniece  Bayou 

73,818 

115 

Posten  Bayou 

89,050 

139 

Loggy  Bayou 

1,716,675 

2,682 

Bayou  Pierre 

762,820 

1,192 

Cane  River 

484,439 

757 

Bayou  Jean  de  Jean 

58,494 

91 

Bayou  Rapides 

52,979 

83 

Black  & Saline  Lakes 

888,609 

1,388 

Nantachie  Creek 

54,071 

84 

Bayou  Rigolette 

267,370 

418 

Red  River  Backwater  Area 

486,954 

760 

Chat  1 in  Lake  and  Associated  Area 

598,543 

936 

Red  River  Main  Stem  1/ 

306,719 

479 

Total 

18,950,272 

29,610 

1/  Main  Stem  Tributary  Basin  is  confined  to  Louisiana 


adjacent  river  basins.  Distribution  of  land  and  water  resources, 
rounded  to  the  nearest  100  acres,  is  shown  by  states  in  Table  2. 

About  29.3  percent  of  the  Study  Area  is  in  Texas,  28.2  percent  is  in 
Louisiana,  27.2  percent  is  in  Oklahoma,  and  the  remaining  15.3  percent  is 
in  Arkansas.  The  large  water  area  includes  permanent  water  surfaces  such 
as  lakes,  reservoirs,  and  ponds  having  40  acres  or  more  of  surface  area 
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Table  2 - Land  and  Water  Areas  by  States,  Red  River  Basin  Study  Area, 
1962 


State 

: 

Land 

Area 

: Large  Water  ; 

: Area  : 

Total  Land 
and  Water  Area 

- - 

- - thousand  acres  - - 

Arkansas 

2,853.2 

41.7 

2,894.9 

Louisiana 

5,208.9 

132.1 

5,341.0 

Oklahoma 

5,111.0 

51.0 

5,162.0 

Texas 

5,487.9 

64.5 

5,552.4 

Total 

18,661.0 

289.3 

18,950.3 

and  streams,  sloughs,  and  canals  one-eighth  of  a statue  mile  or  more  in 
width,  and  islands  within  large  water  areas  that  are  less  than  40  acres  in 
size.  Large  water  areas  comprise  approximately  1.5  percent  of  the  total 
area.  About  45.7  percent  of  the  large  water  area  is  in  Louisiana,  22.3 
percent  is  in  Texas,  17.6  percent  is  in  Oklahoma,  and  14.4  percent  is  in 
Arkansas. 

The  land  area  was  subdivided  into  Inventory  and  Noninventory  areas 
for  purposes  of  the  USDA  investigations.  The  Noninventory  acreage 
includes  urban  and  built-up  areas,  land  owned  by  the  Federal  Government 
other  than  agricultural  land  operated  under  lease  or  permit,  and  small 
water  areas  consisting  of  bodies  of  water  less  than  40  acres  in  size 
(mostly  farm  ponds)  and  streams  less  than  one-eighth  of  a mile  wide.  The 
Inventory  acreage  includes  the  remaining  land  area.  Distribution  of 
Inventory  and  Noninventory  land  areas  by  states  is  shown  in  Table  3. 

Table  3 - Inventory  and  Loninventory  Areas  by  States,  Red  River  Basin 
Study  Area,  1962 

: Inventory  : Noninventory  : Total 

State  : Area  : Area  : Land  Area 


thousand  acres 


Arkansas 

2,660.7 

192.5 

2,853.2 

Louisiana 

4,627.7 

581.2 

5,208.9 

Oklahoma 

4,879.8 

231.2 

5,111.0 

Texas 

5,165.1 

322.8 

5,487.9 

Total 


17,333.3  1,327.7 


18,661.0 


Of  the  1,327,700  acres  in  the  Noninventory  Area,  about  52  percent  is 
Federal  land.  Federal  land  consists  principally  of  National  Forests  and 
Defense  Department  lands.  About  80  percent  of  all  the  Federal  land  pro- 
duces timber  products  for  regional  markets.  All  National  Forests  and 
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about  50  percent  of  the  Defense  Department  land  (USAE  reservoir  areas) 
are  managed  for  a wide  variety  of  recreational  use  by  the  general  public. 

Urban  and  built-up  areas  constitute  about  42  percent  of  the 
Noninventory  acreage.  These  include  cities,  villages,  and  other  built-up 
areas  of  more  than  10  acres,  industrial  sites,  roads,  railroads  and 
railroad  yards,  cemeteries,  airports,  golf  courses,  shooting  ranges,  and 
similar  developments. 

Small  water  areas  include  about  six  percent  of  the  Noninventory 
acreage.  Noninventory  area  composition  is  shown  in  Table  4. 

Table  4 - Noninventory  Area  Land  Use  Distribution  by  States,  Red  River 
Basin  Study  Area,  1962 


Land  Use  : 

Arkansas  : 

Louisiana 

: Oklahoma 

: Texas 

Total 

- 

- - — 

thousand  acres  - - - - • 

- - 

Federal  land 

107.0 

332.7 

139.9 

114.5 

694.1 

Forest  land 

107.0 

316.6 

136.9 

99.8 

660.2 

Other 

- 

16.1 

3.0 

14.7 

33.9 

Urban  & built-up 

71.4 

213.3 

78.7 

189.2 

552.6 

Small  water  areas 

14.1 

35.2 

12.6 

19.1 

81.0 

Total 

192.5 

581.2 

231.2 

322.8 

1,327.7 

LAND  RESOURCES 
Farming  Regions 

More  than  500  type -of -farming  areas  and  400  subtypes  have  been 
outlined  in  the  United  States.  There  are,  however,  10  major  farming 
regions.  They  differ  in  soils,  slope  of  land,  climate,  distance  to 
market,  and  in  storage  and  marketing  facilities.  Over  the  years,  the 
general  types  of  farming  best  suited  to  each  region  have  developed, 
although  traditional  crops  may  be  less  important  now. 

The  four  states  in  the  Red  River  Basin  Comprehensive  Study  (below 
Denison  Dam)  are  located  in  two  of  the  10  regions.  Arkansas  and  Louisiana 
are  a part  of  the  Delta  Region  and  Texas  and  Oklahoma  are  part  of  the 
Southern  Plains  Region. 

Trends  for  these  two  regions  as  they  relate  to  their  production  as  a 
percent  of  United  States  production,  1939-63,  and  projected  to  1980,  are 
presented  in  Exhibit  1.  These  statistical  trends  served  as  guidelines  for 
more  detailed  analyses  of  the  agricultural  sector  in  the  Study  Area.  This 
exhibit  material  shows  that  it  is  within  primarily  agricultural  regions 
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that  functional  changes  are  occurring  in  agriculture.  1/ 
Land  Capability  Classes 


All  soils  in  the  Inventory  acreage  were  classified  according  to 
their  potentialities  and  limitations  for  sustained  agricultural  and 
forestry  production.  All  soils  of  the  Study  Area  are  included  in 
seven  land  capability  classes.  The  risk,  of  soil  damage  or  limitations 
in  use  becomes  progressively  greater  from  Class  I to  Class  VII.  Soils 
in  the  first  four  classes  are  capable  of  producing,  under  good  manage- 
ment, adapted  plants  such  as  trees  or  range  plants,  and  the  common 
cultivated  field  crops  and  pasture  plants.  Soils  in  the  last  three 
classes  are  best  suited  to  the  production  of  native  vegetation.  Some 
soils  in  Classes  V and  VI  also  are  capable  of  producing  specialized 
crops,  such  as  certain  fruits,  ornamentals,  field  crops,  and  vegetable 
crops,  under  highly  intensive  management  involving  elaborate  soil  and 
water  conservation  practices. 


Class  I - Soils  in  this  class  have  few  limitations  that 
restrict  their  use. 


Class  II  - Soils  in  this  class  have  some  limitations  that 
reduce  the  choice  of  plants  or  require  moderate 
conservation  practices. 


Class  III  - Soils  in  this  class  have  severe  limitations  that 
reduce  the  choice  of  plants  or  require  special 
conservation  practices,  or  both. 


Class  IV  - Soils  in  this  class  have  very  severe  limitations 
that  restrict  the  choice  of  plants  and  require 
very  careful  management. 


Class  V - Soils  in  this  class  have  little  or  no  erosion 

hazard,  but  have  other  limitations,  impractical 
to  remove,  that  limit  their  use  largely  to 
pasture,  range,  woodland  and  forest,  or 
wildlife  habitat. 


Class  VI  - Soils  in  this  class  have  severe  limitations  that 
make  them  generally  unsuited  for  cultivation  and 
limit  their  use  largely  to  pasture  or  range, 
woodland  and  forest,  or  wildlife  habitat. 


1/  Talk  by  W.  B.  Sundquist,  FPED , at  the  44th  Annual  Agricultural 
Outlook  Conference,  Washington,  D.  C. , November  15,  1966 
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Class  VII 


- Soils  in  this  class  have  very  severe  limitations 
that  make  them  unsuited  for  cultivation  and  that 
restrict  their  use  largely  to  grazing,  woodland 
and  forest,  or  wildlife  habitat. 

All  the  Inventory  acreage  was  classified  except  minor  areas  of 
some  miscellaneous  uses,  such  as  farmsteads,  roads,  and  cemeteries.  Land 
capability  class  distribution  is  shown  in  Table  5 by  major  land  resource 
areas.  Table  5 also  shows  distribution  of  inventory  and  noninventory 
areas  by  major  land  resource  areas.  Approximately  62  percent  of  the 
inventory  acreage  is  capable  of  producing  the  common  cultivated  field 
crops. 


Table  5 - Ma  ior  Land  Resource  Area  Distribution  and  Land  Capability  Classes  by  Major  Land  Resource  Areas,  Red  River  Basin  Study  Area,  1962 


Ma  ! Land  Resource 

■■■■■ 

mu 

■KEIQiZSZXESSSHHi 

■■■■■ 

MM 

:N  n- 

: Total 

Area  and  Numerical 
be* ignat ion 

r 

11 

BBS 

nr-K*rm»i 

s 

BBS  - - 

:i:nclas- 
: s if  ied 

.•Total 

inventory 

: Inventory 
:Area 

: Land 
: Area 

Southern  Mississippi 

- - 

“ - 

- - - 

- thousand 

acres  - 

- - - 

- - 

- - - 

- - - 

- - - 

Valiev  Siltv  Uplands  134 
Southern  Mississippi 

i.i 

72.9 

24.5 

- 

3.4 

- 

8.2 

- 

110.1 

3.9 

114.0 

Val lev  A l luvium  131 
Southern  Coastal 

391.8 

562. 8 

721.5 

1.0 

723.0 

0.1 

- 

1.7 

2,401.9 

122.4 

2,524.3 

Plain  133 
Texas  Blackland 

180.6 

1,731.4 

3,067.8 

1,499.2 

1,139.7 

686.5 

613.2 

30.4 

B, 938.8 

834.7 

9,773.5 

Prairie  86 

29.1 

573.6 

617.8 

132.7 

298.9 

16.4 

113.4 

3.9 

1,785.8 

83.1 

1 ,868.9 

Grand  Prairie  »S 

42.5 

146.6 

137.8 

34.6 

42.9 

93.5 

196.4 

_ 

699.3 

20.1 

719.4 

Cross  limbers  84  a.  64a 

5.9 

27.9 

45.7 

12.5 

6.6 

40.5 

69.3 

1.3 

209.7 

14.2 

223.9 

Cherokee  Prairies  112 

5.4 

82.0 

114.4 

46.2 

79.2 

45.3 

73.5 

_ 

446.0 

22.5 

468.5 

Ouachita  Mountains  119 
Central  Rolling  Red 

14.2 

72.7 

209.2 

153.4 

177.6 

243.3 

1,8S1.5 

2.2 

2,72 4.1 

226.3 

2,950.4 

Prairies  80 

9.7 

1.7 

2.1 

- 

4.1 

- 

- 

17.6 

0.5 

1R.1 

Total 

685.3 

3,271.6 

4,938.7 

1,871.7 

2,471.3 

1,129.7 

2,925.5 

39.5 

17,333.3 

1,327.7 

18,661.0 

Source:  1958  National  Inventory  of  Soil  and  Water  Conservation  Needs  adjusted  to  1962  conditions 

Land  Resource  Areas 

The  range  in  climatic  and  soil  conditions  within  the  Study  Area  has 
resulted  in  distinctive  patterns  of  agriculture  and  land  use.  Geograph- 
ical areas  of  land,  at  least  several  thousand  acres  in  extent,  character- 
ized by  a particular  combination  of  pattern  of  soils,  including  slope  and 
erosion,  climate,  water  resources,  land  use,  and  types  of  farming  called 
land  resource  areas,  have  been  delineated  as  shown  on  Figure  2.  A land 
resource  area  may  occur  in  one  continuous  area,  or  in  discontinuous 
segments.  Figure  2 shows  locational  distribution  of  land  resource  areas. 
Table  6 shows  for  each  land  resource  area  the  acreages  within  the  Study 
Area  by  the  four  states  and  the  percent  of  the  total  land  area  occupied 
by  each  land  resource  area. 

Southern  Mississippi  Valley  Silty  Uplands  (134) 

This  LRA  includes  114,000  acres  in  Louisiana.  This  is  a gently 
rolling,  generally  well-drained  area.  Soils  are  developed  from  loessial 
materials.  The  vegetation  is  mainly  pine  with  an  understory  of  hardwood 
trees.  A high  proportion  of  this  forested  area  has  been  cleared  and  used 
for  cropland  and  pasture. 
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Southern  Mississippi  Valley  Silty  Uplands 


Southern  Mississippi  valley  Alluvium 
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Table  6 - Major  Land  Resource  Areas 
1962 

by  States 

, Red  River 

Basin  Study  Ar°a, 

Major  Land  : 

Resource  Area  : 

Percent 
of  Total 

and  Numerical  : 
Designation  : 

Arkansas : 

Louisiana 

:0kl ahoma 

: Texas 

Land  : 
Area  : 

Land 

Area 

Southern 
Mississippi 
Valley  Silty 

— — — - 

- — — — 

thousand 

acres  - - - 

~ ~ “ 

— — — — 

Uplands  134 
Southern 
Mississippi 
Valley 

114.0 

114.0 

0.6 

Alluvium  131 
Southern 
Coastal 

370.5 

1,821.5 

155.6 

176.7 

2,524.3 

13.6 

Plain  133 
Texas 
Blackland 

1,842.2 

3,273.4 

1,160.6 

3,497.3 

9,773.5 

52.4 

Prairie  86 

110.6 

- 

- 

1,758.3 

1,868.9 

10.0 

Grand  Prairie  85 
Cross  Timbers  84 

- 

719.4 

“ 

719.4 

3.8 

and  84a 

Cherokee  Prairies 

- 

- 

168.3 

55.6 

223.9 

1.2 

112 

Ouachita 

- 

468.5 

““ 

468.5 

2.5 

Mountains  119 
Central  Rolling 

529.9 

“ 

2,420.5 

- 

2,950.4 

15.8 

Red  Prairies  80 

18.1 

18. 1 

0.1 

Total 

2,853.2 

5,208.9 

5,111.0 

5,487.9 

18,661.0 

100.0 

Southern  Mississippi  Valley  Alluvium  (131) 

Red  River  and  intermingled  Lower  Mississippi  River  Alluvial  soils  are 
included  in  this  LRA.  This  includes  2,524,300  acres  in  the  four  states 
from  the  mouth  of  Red  River  to  Denison  Dam.  The  surface  relief  is  subdued 
and  slopes  generally  to  the  south  and  east.  Areas  of  undulating  or  dis- 
sected topography  occur  where  overflows  are  frequent.  The  LRA  is  some- 
times divided  into  first  bottoms  which  may  overflow  frequently  and  the 
higher  elevation  terraces  which  seldom  overflow.  The  native  vegetation  is 
mainly  hardwood  trees.  However,  because  of  the  high  inherent  fertility 
and  favorable  topography,  most  of  the  hardwoods  have  been  cleared  where 
flood  hazards  and  drainage  problems  have  been  surmounted. 
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Southern  Coastal  Plain  (133) 


The  Southern  Coastal  Plain  is  the  largest  l.RA  in  the  Study  Area.  It 
occupies  9,773,500  acres  and  occurs  in  each  of  t h<  four  states.  This  is 
a gently  rolling  to  hilly ,well-dissected,  mostly  well-drained  area, 
although  some  flat  areas  on  stream  divides  and  in  stream  floodplain  areas 
have  poor  drainage.  The  vegetation  in  the  eastern  part  is  mainly  pine 
trees  with  an  understory  of  hardwood  trees;  mainly  oak,  gum,  elm,  and 
some  hickory.  In  the  western  part,  loc.lly  called  the  Post  Oak  Belt,  the 
vegetation  is  mainly  hardwood  trees;  mostly  post  oak,  blackjack,  and  elm, 
with  some  pine. 


Southern  Coastal  Plain  - Webster  Parish,  Louisiana 


A high  proportion  of  this  forested  area  has  been  cleared  and  used 
for  ci  'pi  .nd  at  one  time  or  another  over  a long  period  of  years.  Because 
of  depleted  fertility  and  soil  loss  by  erosion,  much  of  this  once- 
cultivat.od  land  has  been  reforested,  either  by  natural  reseeding  or  by 
plant  in,  . Some  is  now  used  for  pasture.  The  soils,  if  wel 1 -managed , are 
suited  for  rowing  a wide  variety  of  field  crops,  special  and  truck  crops, 
and  vine  and  tree  fruit. 

Texas  Blackland  Prairie  (86) 

Surface  relief  of  LRA  86  is  generally  undulating  to  gently  rolling, 
although  it  ranges  from  nearly  level  on  some  watershed  divides  to  strongly 
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Texas  Blackland  Prairie  - Fannin  County,  Texas 


~y 


L 


sloping  in  areas  bordering  stream  valleys.  It  includes  1,868,900  acres  in 
Texas  and  Arkansas.  The  native  vegetation  consists  primarily  of  bunch  and 
short  grasses.  A subarea  of  the  Texas  Blackland  Prairie  LRA  known  as  the 
"Graylands"  occurs  in  Texas  as  a transition  zone  between  the  Southern 
Coastal  Plain  and  this  LRA. 


The  soils  of  the  Texas  Blackland  Prairie  LRA,  as  a whole,  are  among 
the  most  productive  upland  soils  of  the  Study  Area.  However,  because  of 
the  clay  texture  and  sloping  surfaces,  they  are  very  susceptible  to 
erosion.  Many  areas  have  been  severely  eroded,  and  some  of  the  steeper 
slopes  are  so  gullied  that  they  are  no  longer  suited  for  cultivation. 


Grand  Prairie  (85) 


This  LRA  includes  719,400  acres  in  Oklahoma.  It  includes  rocky 
rangeland  on  steep  slopes,  as  well  as  deep,  agriculturally  productive  land 
on  undulating  to  gently  sloping  topography.  The  climax  vegetation  is 
primarily  mid  and  tall  grasses.  In  many  areas,  scrubby,  woody  vegetation 
is  an  invader. 


Cross  Timbers  and  Granitic  Soils  (84  and  84a) 

This  LRA  comprises  223,900  acres  of  land  in  Texas  and  Oklahoma. 
Native  vegetation  and  soils  are  similar  to  the  Post  Oak  Belt  of  the 

4-24879 

V-24 


Grand  Prairie  Rangeland 


Grand  Prairie  Crop  and  Pasture  Land 

4-24879 


Cross  Timbers  - Bryan  County,  Oklahoma 

Southern  Coastal  Plain  LRA , except  for  the  small  area  of  Granitic  soils 
in  Johnston  county,  Oklahoma.  The  Granitic  soils  are  developed  from  pre- 
Cambrian  granites  and  occur  on  bouldery,  tree-covered  slopes  with  prairie 
grasses  on  some  of  the  ridges.  Inherent  soil  fertility  is  low  and 
relatively  small  areas  have  been  cleared  for  cultivation. 

Cherokee  Prairies  (112) 

The  LRA  includes  468,500  acres  of  land  area  in  Oklahoma.  The  climax 
vegetation  consists  primarily  of  mid  and  tall  grasses.  Climax  vegetation 
in  most  of  the  area  succumbed  to  the  plow.  Soils  are  developed  from  sand- 
stones and  shales  and  are  agriculturally  productive.  Topography  is 
generally  undulating  to  gently  sloping. 

Ouachita  Mountains  (119) 

LRA  119  includes  an  area  of  2,950,400  acres  in  Arkansas  and  Oklahoma. 
It  is  a forested  area  of  great  natural  beauty.  Topography  is  rolling  to 
steep.  Soils  are  developed  from  sandstones,  shale,  and  chert,  and  are 
generally  too  shallow  for  cultivation.  Agriculture  is  important  to  the 
area  only  in  the  relatively  narrow  valleys  and  in  local  areas  of  deeper 
soil  development.  The  climax  vegetation  is  mainly  pine  trees  with  an 
understory  of  hardwood  trees;  mainly  oak,  elm,  and  hickory.  A relatively 
small  amount  of  Ozark  Highland,  which  is  an  area  of  rough  hills  formed  by 
the  dissection  of  a cherty  pl;teau,  is  interspersed  with  this  land 
resource  area. 
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Ouachita  Mountains  - McCurtain  County,  Oklahoma 
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Central  Rolling  Red  Prairies  (80) 


The  LRA  extends  into  the  Study  Area  in  Oklahoma.  It  occupies  only 
18,100  acres  and  occurs  as  a high  terrace  of  the  Red  River.  Slopes  are 
gently  sloping  and  soils  are  deep.  Native  vegetation  consists  of  hard- 
wood trees. 

Major  Land  Use 


Major  land  use  distributions  were  developed  for  the  Inventory  Area 
of  the  land  resource  base.  This  area  of  17,333,300  acres  (table  3)  is 
the  primary  agricultural  and  forestry  land  resource  base.  Major  land 
use  distribution  by  the  nine  land  resource  areas  is  shown  in  Table  7. 
The  proportion  that  each  major  land  use  occupies  of  the  total  land  area 
also  is  shown  in  this  table. 


Table  7 - Distribution  of  Inventory  and  Noninventory  Areas  by  Major  Land  Resource  Areas  and 
Major  Land  Uses  of  the  Inventory  Area,  Red  River  Basin  Study  Area,  1962 


Inventory  Area 

Major  Land  Resource  : 

Miscei- 

Total  :Non-  : 

Area  and  Numerical  : 

Cropland 

Pasture 

Forest 

laneous 

: Inventory : Inventory : 

Total 

Designation  • 

Range 

Woodland  : 

Land 

:Area  :Area  : 

Land  Area 

- - - thousand  acres  --------- 

Southern  Mississippi 

Valley  Silty 
Uplands  134 

19.8 

38.7 

50.0 

1.6 

110.1  3.9 

114.0 

Southern  Mississippi 
Valley  Alluvium  131 
Southern  Coastal 

718.0 

531.0 

1,104.3 

48.6 

2,401.9  122.4 

2,524.3 

Plain  133 
Texas  Blackland 

1,350.1 

1,383.8 

6,003.3 

201.6 

8,938.8  834.7 

9,773.5 

Prairie  86 
Grand  Prairie 

965.8 

491.4 

301.4 

27.2 

1,785.8  83.1 

1,868.9 

85 

Cross  Timbers 

164.5 

337.0 

157.8 

40.0 

699.3  20.1 

719.4 

84  and  84a 
Cherokee  Prairies 

26.5 

38.1 

112.9 

32.2 

209.7  14.2 

223.9 

112 

71.8 

193.5 

119.5 

61.2 

446.0  22.5 

468.5 

Ouachita  Mountains 

119 

56.5 

147.4 

2,436.9 

83.3 

2,724.1  226.3 

2,950.4 

Central  Rolling 

Red  Prairies  80 

16.1 

0.3 

1.2 

17.6  0.5 

18. 1 

Total 

Percent  of  total 

3,389.1 

3,160.9 

10,286.4 

496.9 

17,333.3  1,327.7 

18,661.0 

land  area 

18.2 

16.9 

55.1 

2.6 

92.8  7.2 

100.0 
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About  35  percent  of  the  land  is  used  for  cropland  and  pasture  and/or 
range.  Slightly  over  55  percent  is  in  forest  woodland.  Miscellaneous 
land  which  includes  farmsteads,  farm  roads,  levees,  and  other  miscel- 
laneous rural  uses  involves  less  than  three  percent.  Non inventoried 
areas,  or  urban  land,  public  roads,  and  other  public  land  ownership,  also 
are  shown  in  Table  7,  These  lands  amount  to  approximately  seven  percent 
of  the  total  land  area. 

Significant  characteristics  pertaining  to  land  use,  crop  distribution, 
and  land  capability  subclasses  are  summarized  in  subsequent  tables.  Areal 
data  as  it  relates  to  major  agricultural  land  uses,  the  four  basin  states, 
and  land  resource  areas  are  presented  in  Exhibits  2 and  3. 

FOREST  RESOURCES 

General  Description 


Of  the  18,661,600  acres  of  land  in  the  Red  River  Basin  Study  Area, 
10,946,600  acres  1/,  or  58.6  percent,  were  forest  land  in  1962.  This 
forest  cover  varies  from  lush  oak-gum-cypress  stands  on  the  floodplain 
of  the  lower  Red  River  to  the  relatively  thin  stands  of  upland  oaks  and 
hickories  in  the  uppermost  reaches  of  the  Study  Area  in  Oklahoma  and 
Texas.  Pines,  red  oaks,  white  oaks,  red  gums,  and  hickories  are  pre- 
dominant on  the  extensive  upland  forest  areas  of  intervening  tributary 
basins,  with  relatively  small  areas  of  a variety  of  bottomland  species 
found  along  the  floodplains  and  low  terraces  of  the  tributary  streams. 

The  Forest  Timber  Types  Map,  Figure  3,  shows  the  distribution  and 
extent  of  forest  cover  types.  The  development  of  natural  forest  cover  is 
dependent  on  overall  climate,  the  physical  and  chemical  character  of  the 
soil,  topography  and  other  natural  features,  and  cultural  factors  induced 
by  man’s  occupancy  and  increasing  heavy  use  of  the  land.  The  amount  and 
distribution  of  rainfall  and  inherent  fertility  of  the  soil  are  the  most 
important  influences,  with  precipitation  (as  soil  moisture  available  to 
plants)  being  the  ultimate  limiting  factor.  Generally,  species  that 
occupy  a forest  site  are  those  that  grow  most  vigorously  under  the  com- 
bination of  the  above  factors  that  exist  on  the  site. 

In  1962,  the  different  lands  in  the  Grand  Prairie,  Central  Rolling 
Red  Prairies,  Cross  Timbers,  and  Granitic  Soils  land  resource  areas  were 
not  producing  commercial  timber  in  saleable  quantities.  These  areas  lie 
in  the  uppermost  reaches  of  the  basin  and  the  normal  rainfall  will  not 
usually  support  good  growth  in  commercial  species.  In  1962,  the  bulk  of 
the  commercial  forest  lands  were  found  in  the  Southern  Mississippi 
Valley  Alluvium  and  Silty  Uplands,  Southern  Coastal  Plain,  and  Ouachita 
Mountains  LRAs. 


1/  Includes  inventoried  and  noninventoried  forest  land 
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For  1962,  Forest  Surveys  1/  in  Arkansas,  Louisiana,  Oklahoma,  and 
Texas  show  10,180,600  acres  of  commercial  2/  forest  land  in  the  Red  River 
Basin  Study  Area.  According  to  these  studies,  93  percent  of  the  total 
forest  land  area  in  the  basin  is  commercial  forest  land.  Table  8 gives 
the  commercial  forest  acreage  in  the  different  timber  types  and  their 
prevalence  in  the  basin.  Figure  3 shows  the  geographical  distribution  of 
timber  types  and  the  extent  of  commercial  forest  land. 

Seventy-eight  percent  of  the  commercial  forest  area  supports 
essentially  upland  forest  types.  Pine  and  hardwood-pine  types  occupy 
almost  two-thirds  of  the  upland  area.  The  remaining  upland  forest  area, 
generally  located  along  the  northern  and  western  perimeter  of  the  basin, 
supports  the  oak-hickory  type. 

The  elm-ash-cottonwood  and  oak-gum-cypress  types  are  bottomland 
forest  types  and  comprise  22  percent  of  the  total  commercial  forest  area. 

Forty  percent  of  the  commercial  forest  area  bears  sawtimber  stands, 

27  percent  bears  poletimber  stands,  31  percent  bears  seedlings  and 
saplings,  and  the  remaining  two  percent  is  nonstocked.  Table  9 shows  the 
commercial  forest  area  by  forest  types  and  stands  sizes. 

Forest  Land  Ownership 

In  1962,  about  93  percent  of  the  Study  Area’s  commercial  forest  land 
was  privately  owned  and  seven  percent  was  publicly  owned.  Distribution 
by  ownership  classes  was  as  follows:  farm  ownership,  20  percent;  forest 

industry,  23  percent;  other  private  ownership,  50  percent;  National  Forest, 
four  percent;  other  Federal  ownership,  two  percent;  and  State,  countyf  or 
municipal  ownership,  one  percent.  Table  10  shows  commercial  forest  land 
area  by  ownership  class,  by  States.  Table  11  shows,  by  ownership  class, 
the  1962  volume  of  growing  stock  and  sawtimber  on  commercial  forest  lands. 

Since  1962,  the  National  Forests  have  acquired  an  additional  11,000 
acres  within  the  Study  Area.  This  additional  acreage  was  acquired  for 
present  and  future  recreation  needs.  The  55-mile  Talimena  Scenic  Drive 
and  recreation  complex  in  LeFlore  County,  Oklahoma,  and  Polk  County, 
Arkansas,  is  under  construction  (1966)  on  some  3,000  acres  acquired  since 
1962.  As  of  1966,  only  minor  changes  in  National  Forest  acreage  can  be 
foreseen.  These  minor  changes  will  occur  through  planned  acquisition  of 
key  tracts  needed  for  future  recreation  needs  and  tracts  within  critical 

1/  Arkansas  Forest  Survey  of  1959,  Louisiana  Forest  Survey  of  1954  and 
1964,  Oklahoma  Forest  Survey  of  1956,  and  Texas  Forest  Survey  of  1955  and 
1965  by  Southern  Forest  Experiment  Station,  USFS . Data  used  was  adjusted 
to  1962  levels  by  field  sampling  in  1964-1966. 

2/  Commercial  forest  land,  as  used  in  this  report,  is  forest  land  that 
is  producing  or  is  capable  of  producing  crops  of  industrial  wood  and  has 
not  been  withdrawn  from  timber  production. 
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Table  8 - Distribution  of  Commercial  Forest  Area  by  Forest  Types  Red 
River  Basin  Study  Area,  1962 


Forest  Type  : Area 


thousand  acres 

percent 

Softwood  types 

Longleaf -slash  pine 

128.9 

1 

Loblol ly-shortleaf  pine 

3,502.4 

34 

Oak  - pine 

1,504.3 

15 

Total 

5,135.6 

50 

Hardwood  types 

Oak  - hickory 

2,858.7 

28 

Elm  - ash  - cottonwood 

203.8 

2 

Oak  - gum  - cypress 

1,982.5 

20 

Total 

5,045.0 

50 

All  Types 

10,180.6 

100 

Source:  State  Forest  Survey  Reports,  Southern  Forest  Experiment 

Station,  U.  S.  Forest  Service 


1/  Definitions  of  forest  types  as  used  in  this  report  are  as  follows: 
Longleaf -s lash  pine.  These  species,  singly  or  in  combination,  make  up  50 
percent  or  more  of  the  forest  stand.  Other  southern  pines,  oak,  and  gum 
are  common  associates. 

Loblolly-short  leaf  pine.  These,  species,  singly  or  in  combination,  or 
other  southern  yellow  pines  except  longleaf  or  slash  pine,  compose  50 
percent  or  more  of  the  forest  stand.  Oak,  hickory,  and  gum  are  common 
associates . 

Oak-pine . Fifty  percent  or  more  of  the  stand  is  hardwood,  usually  upland 
oaks  and  25-49  percent  is  southern  pine.  Gum,  hickory,  and  yellow-poplar 
are  common  associates. 

Oak -hickory.  Upland  oak  and  hickories,  singly  or  in  combination,  make  up 
50  percent  or  more  of  the  forest  stand  except  where  pines  are  present  and 
compose  25  to  49  percent  of  the  stand.  Under  the  latter  conditions,  the 
stand  is  classified  as  oak-pine.  Yellow  poplar,  elm,  maple,  and  black 
walnut  are  common  associates. 

Elm-ash-cottonwood.  These  species,  singly  or  in  combination,  make  up  50 
percent  or  more  of  the  forest  stand.  Willow,  sycamore,  beech,  and  maple 
are  common  associates. 

Oak-gum-cypress ♦ Bottomland  forests  where  tupelo,  black  gum,  sweetgum, 
oaks,  or  southern  cypress,  singly  or  in  combination,  make  up  50  percent  or 
more  of  the  stand.  Where  pines  are  present  and  compose  25-49  percent,  the 
stand  is  classified  as  oak-pine  types.  Cottonwood,  willow,  ash-elm, 
hackberry,  and  maple  are  common  associates. 
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A virgin  loblolly  pine  stand,  reserved  for  a scenic  area  on  National  Forest 
lands  near  Saline  Lake  in  Winn,  Parish,  Louisiana.  This  stand  contains  an 
average  of  30,000  board  feet  per  acre.  (U.  S.  Forest  Service  Photo) 
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Table  9 - Area  of  Commercial  Forest  Land  by  Forest  Type  and  Stand  Size 
Classes,  Red  River  Basin  Study  Area,  1962 


. 

• 

. 

1 

All  • 

: 

•Seedlings : 

Nonstock 

Forest  Type  : 

Stand  : 

Saw-  : 

Pole-  : 

and  : 

and  Other 

: 

Sizes  ; 

timber  : 

timber:Saplings  : 

Areas 

- - thousand  acres 

- - - - ■ 

Softwood  types 

Longleaf-slash  pine 

128.9 

58.7 

23.0 

47.0 

0.2 

Loblolly-shortleaf 

pine 

3,502.4 

1,791.7 

835.7 

851.6 

23.4 

Oak-pine 

1,504.3 

474.3 

412.2 

611.9 

5.9 

Total 

5,135.6 

2,324.7 

1,270.9 

1,510.5 

29.5 

Hardwood  types 

Oak-hickory 

2,858.7 

487.3 

1,028.9 

1,274.1 

68.4 

Elm-ash-cottonwood 

203.8 

88.0 

42.7 

65.8 

7.3 

Oak-gum-cy press 

1,982.5 

1,200.3 

449.6 

276.1 

56.5 

Total 

5,045.0 

1,775.6 

1,521.2 

1,616.0 

132.2 

Total  all  types  ' 

10,180.6 

4,100.3 

2,792.1 

3,126.5 

161.7 

Source:  State  Forest  Survey  Reports,  Southern  Forest  Experiment  Station, 

U.  S.  Forest  Service 

watersheds  that  will  consolidate  National  Forest  lands.  Additional  con- 
solidation of  National  Forest  lands  for  improved  efficiency  in  management 
is  planned  through  land  exchanges  with  private  landowners. 


Table  10  - Area  of  Commercial  Forest  Land  by  States  and  Ownership  Classes,  Red  River  Basin 
Study  Area 


State 

All 

Ownersh ips 

Publ ic 
Owne  rsh Ip 

Private 

Ownership 

Total 

Nat ional  :0ther 
Forest  ^Federal 

:0ther  : 
:Public:  Total 

: Farm  : 

Forest 

Industry 

: Other 
Private 

— 

— 

- - -thousand 

acres  - - 

- - - - 

Arkansas 

2,022.2 

120.2 

105.8 

1.2 

13.2 

1,902.0 

513.9 

581.6 

806.5 

Louis iana 

3,513.9 

329,9 

242.4 

74.2 

13.3 

3,184.0 

344.7 

631.5 

2,207.8 

Oklahoma 

2,828.2 

170. 4 

120.4 

16.5 

33.5 

2,657.8 

628.6 

936.5 

1,092.7 

Texas 

1,816.3 

105.7 

0.0 

99.7 

6.0 

1,710.6 

528.2 

151.6 

1,030.8 

Total 

10,180.6 

726.2 

468.6 

191.6 

66.0 

9,454.4 

2,015.4 

2,301.2 

5,137.8 

T 


Table  11  - Volume  of  Growing  Stock  and  Sawtimber  on  Commercial  Forest 
Land  by  Ownership  and  Species  Group,  Red  River  Basin  Study  Area,  1962 


Volume  of  : 

Volume  of 

Ownership  : 

Growing  Stock  : 

Sawt imber 

Softwoods :Hardwoods : Total  : 

Sof twoods :Hardwoods:  Total 

- - - million  cubic  feet-  - - - - - million  board  feet  - - - 


Publ ic 
National 


forest 

318.8 

91.2 

410.0 

1,477.7 

214.8 

1,692.5 

Other 

Federal 

64.5 

63.0 

127.5 

294.3 

175.4 

469.7 

Other 

public 

18.2 

7.3 

25.5 

34.6 

54.3 

88.9 

Subtotal 
publ ic 

401.5 

161.5 

563.0 

1,806.6 

444.5 

2,251.1 

Private 

Farm 

295.1 

532.1 

827.2 

1,098.0 

1,245.1 

2,343.1 

Forest 

industry 

1,226.6 

506.4 

1,733.0 

5,546.7 

1,427.4 

6,974.1 

Other 

private 

1,166.8 

1,376.7 

2,543.5 

4,657.4 

4,048.9 

8,706.3 

Subtotal 

private 

2,688.5 

2,415.2 

5,103.7 

11,302.1 

6,721.4 

18,023.5 

All 

Ownership 

3,090.0  2,576.7 

5,666. 7 

13,108.7  7,165.9  20,274.6 

Source:  State  Forest  Survey  Reports,  Southern  Forest  Experiment  Station, 

U.  S.  Forest  Service 

Forest  Land,  Timber  Inventories,  and  Volumes,  By  States 

In  1962,  the  distribution  of  commercial  forests  by  States  was  as 
follows:  Arkansas,  19.9  percent,  Louisiana,  34.5  percent;  Oklahoma,  27.8 
percent;  and  Texas,  17.8  percent.  Table  12  shows  the  1962  distribution 
of  growing  stock  and  sawtimber  volumes  in  the  Study  Area  by  States.  The 
inventory  represented  in  the  table  is  far  too  little  to  utilize  the  full 
growth  potential  of  the  commercial  forest  lands  available  in  each  state. 
This  condition  in  the  overall  timber  inventory  is  caused  by  accumulation 
of  cull  trees  and  competing  vegetation  on  many  acres  of  poorly  managed 
forest  lands. 

Many  timber  stands  on  commercially  productive  forest  land  have 
become  submarginal  in  merchantability  due  to  the  build-up  of  low-quality 
trees  and  low-value  species.  This  condition  is  most  apparent  in  mixed  and 
pure  hardwood  stands. 
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Table  12  - Volume  of  Growing  Stock  and  Sawtimber  on  Commercial  Forest 
Lands  by  Species  Groups  in  States,  Red  River  Basin  Study  Area,  1962 


Volume 


States 


Growing  Stock  : Sawtimber 


: Softwoods: 

Hardwoods:  Total 

: Softwoods: 

Hardwoods : 

: Total 

Arkansas 

- - million 
769.1 

cubic  feet-  - - 
516.3  1,285.4 

- - - million 
3,473.  7 

board  feet-  - - 
1,216.6  4,690.3 

Louisiana 

1,517.4 

1,086.7 

2,604. 1 

6,699.8 

3,530.2 

10,230.0 

Oklahoma 

423.0 

455.3 

878.3 

1,723.5 

1,102.1 

2,825.6 

Texas 

380.5 

518.4 

898.9 

1,211.7 

1,31 7.0 

2,528.7 

Bas  in 

3,090.0 

2,576.7 

5,666.7 

13,108.7 

7,165.9 

20,274.6 

Source:  State  Forest  Survey  Reports,  Southern  Forest  Experiment  Station, 

U.  S.  Forest  Service 

The  1962  inventory  of  timber  volumes  by  states,  on  an  average  per 
acre  basis  is  shown  in  Table  13.  The  difference  in  magnitude  of  this 
average  data  is  not  a direct  indication  of  the  average  management  levels 
in  the  different  state  areas.  Considerable  variation  is  attributable  to 
the  inherent  productivity  of  the  forest  soils  and  climate  of  the  areas 
involved.  The  level  and  viabilitv  of  local  and  regional  timber  markets 
have  a direct  effect  on  average  r.  ’.agement  levels  and  prevailing  stand 
condit ions . 

Table  13-  Average  Volume  P°.r  Acre  of  Growing  Stock  and  Sawtimber  on 
Commercial  Forest  Land  by  States  and  Species  Groups,  Red  Fiver  Bain 
Study  Area,  1962 


: Volume  per  acre  

States  : Growing  Stock  : Sawtimber  1/ 

: Sof twoods : Hardwoods : Total  : Sof twoods tHardwoods : Total 


“ “ “ - 

cubic  feet- 

■ ~ - 

board  feet- 

- - - - 

Arkansas 

380 

256 

636 

1,718 

602 

2,320 

Louisiana 

414 

296 

710 

1,906 

1 ,004 

2,910 

Okl ahoma 

143 

168 

311 

611 

390 

1 ,000 

Texas 

209 

286 

495 

612 

778 

1 , 390 

Basin  Average 

304 

253 

557 

1,287 

704 

1,991 

Source:  State  Forest  Survey  Reports,  Southern  Forest  Experiment  Statiai, 

U.  S.  Forest  Service 

1/  Board  foot  volume  is  included  in  cubic  foot  growing  stock  volume 
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WATER  RESOURCES 

Appendix  Report  III  describes  in  detail  the  quantities  and  qualities 
of  both  surface  water  and  ground  water  in  the  Study  Area.  Only  a cursory 
treatment  of  this  subject  is  given  in  this  report. 

[ 

Surface  Water  Supply 

The  average  annual  runoff  of  tributary  basins  ranges  from  eight 
inches  in  Bryan  County,  Oklahoma,  to  20  inches  in  Polk  County,  Arkansas. 
Near  Alexandria,  Louisiana,  the  average  annual  runoff  is  approximately 
15  inches. 

Total  annual  streamflow  in  the  tributary  basins  varies  greatly  from 
year  to  year.  In  the  Blue  River  Basin  of  the  Bryan  County  area,  the 
highest  flow  was  equivalent  to  about  28  inches;  and  the  lowest  flow  was 
j equivalent  to  about  one  inch.  In  the  Nantachie  Creek  Basin  near 

Alexandria,  Louisiana,  the  highest  flow  was  equivalent  to  about  36  inches; 
and  the  lowest  annual  flow  was  equivalent  to  about  two  inches. 

The  diagrams  in  Figures  4 and  5 show  variations  in  streamflow  for 
drainage  areas  selected  as  representative  of  variations  to  be  expected 
in  upper  and  lower  parts  of  the  Study  Area.  Figure  4 shows  the  year- 
to-year  variations  in  annual  flow  and  Figure  5 shows  average  variations 
in  monthly  flow. 

Existing  and  authorized  Federal  water  projects  through  1962  contain 
approximately  2.9  million  acre-feet  of  storage  for  all  purposes.  An 
additional  0.6  million  acre-feet  is  available  from  state,  municipal,  and 
private  reservoirs.  Of  the  total  3.5  million  acre-feet  available, 
approximately  1.6  million  acre-feet  are  for  municipal  and  industrial  uses. 

Water  in  Red  River  is  poor  quality  for  all  uses  because  of  the  high 
natural  salt  content.  Generally  speaking,  water  in  tributary  streams  is 
better  quality  than  Red  River  water  and  is  suitable  for  municipal  and  many 
industrial  uses  with  little  treatment. 

Ground  Water  Supply 

w Large  supplies  of  ground  water  are  available  in  parts  of  the 

Sulphur  River  and  Cypress  Creek  basins  and  along  the  main  stem  of  Red 
River  in  Texas.  The  greatest  potential  for  ground  water  development  is 
in  the  southeastern  part  of  the  area,  which  is  underlain  by  thick  sections 
of  water-bearing  sands.  These  strata  may  yield  as  much  as  500  g.p.tn. 
(gallons  per  minute)  to  individual  wells  that  range  in  depth  from  about 
- 100  to  800  feet. 


Supplies  of  ground  water  are  also  available  in  the  northwestern  part 
of  this  area.  However,  because  the  depth  to  most  of  the  aquifers  is  more 
than  1,200  feet,  development  has  been  slow. 


Alluvial  deposits  along  the  Red  River  in  Arkansas,  Louisiana,  and 
Texas  and  in  the  lower  reaches  of  Sulphur  River  and  Cypress  Creek  are 
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capable  of  yielding  large  supplies  of  ground  water.  The  depth  of  wells 
in  the  alluvium  generally  is  less  than  125  feet  and  yields  range  from 
500  g.p.m.  in  Texas  to  1,700  g.p.m.  in  Louisiana. 

The  principal  sources  of  ground  water,  in  estimated  decreasing  order 
of  potential,  are  as  follows: 

1.  Terrace  and  alluvial  deposits  in  the  Red  River  Valley  in 
Louisiana,  Arkansas,  and  Texas. 

2.  Sand  belts  of  the  Wilcox  Group  and  the  Carrizo  Sand  which 
underlie  the  area  south  of  a line  through  Sulphur  Springs 
and  Texarkana. 

3.  The  Trinity  Group,  Woodbine  Formation,  Blossom  Sand,  and 
Nacatoch  Sand  which  underlie  the  area  north  and  west  of 
a line  through  Sulphur  Springs  and  Texarkana. 

4.  Near  surface  formations  in  the  upper  Sulphur  River  basin 
along  White  Oak  Creek  from  Cooper  to  Bogota,  Texas,  and 
northeastward  in  the  vicinity  of  New  Boston,  Texas;  and 
in  the  Cypress  Creek  Basin  in  Caddo  Parish,  Louisiana. 

Abundant  supplies  of  ground  water  are  available  for  development  in 
only  a few  parts  of  Blue  River,  Boggy  Creek,  Kiamichi  River,  and 
Little  River  Tributary  Basins.  The  greatest  potential  lies  in  the  lower 
reaches  of  the  basins  which  are  underlain  by  sediments  of  the  Southern 
Coastal  Plain,  and  in  the  limestone  formations  of  the  Arbuckle  Mountains 
in  the  upper  Blue  River  Basin.  The  sandstone  and  shales,  which  underlie 
nearly  all  of  the  upper  river  basins,  are  capable  of  producing  only 
limited  quantities  of  variable-quality  water.  Therefore,  there  appears 
to  be  little  potential  for  extensive  development  of  ground  water  in  a 
large  portion  of  the  upper  river  basins. 

The  principal  sources  of  ground  water,  by  aquifers  in  decreasing 
order  of  potential  development,  are  as  follows: 

1.  The  outcrop  of  the  Paluxy  Sand,  which  extends  east  to  west 
across  the  lower  basins  and  southward  where  it  dips  under 
younger  rocks.  Wells  yield  from  50  to  500  g.p.m.  from  depths 
less  than  150  feet. 

2.  Terrace  and  alluvial  deposits  along  the  lower  reaches  of  all 
the  rivers,  especially  Little  River  and  along  the  Red  River. 

Well  depths  in  the  alluvium  range  from  25  to  80  feet  and 
yield  up  to  500  g.p.m.  Well  depths  in  terrace  deposits  range 
from  100  to  800  feet  and  yield  50  to  more  than  500  g.p.m. 

3.  Limestone  formations  in  the  Arbuckle  Mountains.  These 
formations  yield  water  to  springs  and  wells  from  fractures 
and  solution  channels.  Wells  yield  as  much  as  500  g.p.m. 
locally  from  shallow  depths,  but  the  strata  may  be  barren 
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of  water  at  other  locations  because  of  the  lack  of  openings. 

4.  Sandstone  and  shale  strata  of  the  upper  river  basins  in  the 
Arbuckle  and  Ouachita  Mountains.  Wells  less  than  25  feet 
deep  will  yield  from  10  to  50  g.p.m.  intermittently. 

In  Louisiana,  the  Red  River  alluvium  ranges  in  thickness  from  75  feet 
near  the  Arkansas  line  to  more  than  150  feet  in  Avoyelles  Parish.  The 
lower  sections  are  composed  of  sands  and  gravels  which  form  an  aquifer 
capable  of  yielding  large  quantities  of  water  suitable  for  irrigation. 
Wells  tapping  the  alluvial  aquifers  range  in  yields  from  200  to  1,700 
g.p.m.  and  in  depth  from  45  to  130  feet. 

Older  formations  are  sources  of  ground  water  beneath  and  adjacent  to 
the  alluvium  along  Red  River  in  Louisiana.  Pleistocene  Terrace  deposits 
yield  water  from  wells  ranging  from  15  to  130  feet  deep.  In  thick 
deposits,  several  hundred  thousand  gallons  per  day  possibly  can  be 
obtained.  Yields  vary  from  100  to  600  g.p.m.  Eocene  and  Miocene 
deposits  produce  water  from  depths  ranging  from  100  to  1,000  feet.  These 
older  sands  are  typical  continental  deposits  and  may  pinch  out  abruptly 
or  grade  laterally  into  clay.  Consequently,  hydraulic  characteristics 
are  reliable  for  only  local  areas.  Yields  range  from  250  to  1,200  g.p.m. 
in  these  older  formations. 

Data  are  insufficient  to  permit  an  evaluation  of  the  annual 
dependable  maximum  withdrawals  available  from  aquifers.  Reconnaissance 
investigations  have  been  performed  by  the  USGS  in  Texas,  Oklahoma,  and 
Arkansas,  and  numerous  publications  are  available  from  state  and  other 
agencies  which  evaluate  ground  water  depths  and  the  yields  to  wells  in 
gallons  per  minute;  however,  little  information  is  available  on  the  amount 
of  water  that  can  be  withdrawn  annually.  Data  are  available  on  annual 
dependable  maximum  withdrawals  available  from  some  formations  in  the 
Sulphur  River  and  Cypress  Creek  Basins.  A dependable  annual  yield  of 
4,800  acre-feet  is  available  from  the  Trinity  Group,  11,700  acre-feet  from 
the  Woodbine  Formation,  and  18,000  acre-feet  from  the  Carrizo  Sand  and 
Wilcox  Group,  Undifferentiated.  The  utilization  of  large  amounts  of  the 
ground  water  from  these  formations  is  preempted  by  present  municipal  and 
industrial  consumers,  particularly  in  Grayson  County. 

The  quality  of  water  is  suitable  for  most  uses  from  practically  all 
of  the  principal  aquifers  in  the  Red  River  Basin  in  Texas  in  the  upper 
zones;  however,  the  chloride  content  increases  with  depth.  In  general, 
good  quality  water  is  available  in  Oklahoma  and  Arkansas  except  in 
southern  McCurtain  County,  Oklahoma,  and  southern  Little  River  County, 
Arkansas,  where  the  water  is  highly  saline. 

Generally,  water  quality  is  suitable  for  most  uses  in  Louisiana.  A 
few  isolated  areas  are  excepted  because  of  contamination  with  salt  water 
from  underlying  formations.  One  of  the  larger  areas  of  salt  water  con- 
tamination is  at  Clarence,  in  Natchitoches  Parish,  where  the  chloride  con- 
centration reaches  8,000  parts  per  million.  More  detailed  information 
is  needed  before  evaluation  of  the  potential  for  future  development  of 
ground  water  can  be  attempted. 
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ECONOMIC  DEVELOPMENT  AND  ACTIVITY,  PRESENT  AND  PROJECTED 


POPULATION 

In  1962,  the  Study  Area  population  was  about  1,757,400  or  approxi- 
mately 59  persons  per  square  mile  (Exhibit  4).  About  49  percent  of  the 
people  lived  in  the  urban  areas  of  Shreveport,  Alexandria,  Bossier  City, 
Texarkana,  Sherman,  and  Paris;  40  percent  lived  in  rural  towns  with 
populations  of  2,500  or  less;  and  11  percent  lived  on  farms  (table  14). 


Table  14  - Population  Distribution:  Urban  and  Rural,  1930,  1940,  1950,  I960,  and  1962: 


Projection  1/  for  1980  and 

2010,  extrapolated  to 

2080,  Red 

R ive  r Ba  s in 

Study  Area 

1/ 

Year 

Classif  i 

cation 

: 1930 

: 1940 

: 1950  : 

1960 

: 1962 

: 1980  : 

2010  ; 

2080 

- 

- 

- 

- numbers  - 

- 

- - - 

- 

Urban 

359,517 

471,849 

636,787 

808,923 

865,950 

1 , 379,500 

2,565,400 

8,330, 300 

Rural 

1,348,243 

1,413,170 

1,102,179 

895, 25* 

891 ,450 

857,20 ' 

857,700 

857,800 

Rural, 

Non-farm 

NA 

442,954 

534,525 

687,465 

698,570 

733,500 

772,400 

- 

Rural , 

Farm 

NA 

970,216 

567,654 

207,789 

192,880 

123.700 

85,300 

- 

Total 

1,707,760 

1,885,019 

1,738,966 

1,704,177 

1,757,400 

2,236,700 

3,433, 100 

'• , 188, 10C 

1/  Based  on  projection  of  Series  B Census  of  Population,  U ..  . 

7/  These  data  represent  9 counties  in  Arkansas,  19  parishes  ini,  13 

Oklahoma,  and  19  counties  in  Texas.  Whole  county  date  ere  . ■-.?•  r.  » r,  ■ an  . - . ? . 

Census  of  Population  definitions  apply. 


About  48  percent  of  the  Study  Area  total  prlat  tn  I960  wa 
in  Louisiana.  Major  cities  in  the  Louisiana  n u * •.  .»  t . t .< 
were  Shreveport,  Alexandria,  and  Bossier  City,  v p r at  i t.*  t 
164,372;  40,279;  and  32,776,  respectively.  1 * ! it:’  an  p a ? 

towns  had  populations  of  less  than  32,000 

Approximately  30  percent  of  the  Studj  Aiea  \ ■ .1st  . • *■ 

Census  of  Population  was  in  the  Texas  count  .4  . star.  ona . i a 

city,  had  a population  of  30,218.  Sherman  an-  wit  n pop1,  la- 

of  24,988  and  20,977  respectively,  were  the  onl  . the:  .’ea  -In  { i-  -. 

Oklahoma  and  Arkansas  accounted  for  22  pe  • cent  ■ iht-  t : t 
population  in  1960.  Texarkana,  Arkansa.;  , t m.-:  . city  ;r 

grouping,  had  a population  of  19,788.  Magnoi  .a,  ^Kansas  ac  ait, 
Oklahoma,  had  populations  of  10,651  and  10,467,  respe-  t l.vely . All 
other  towns  and  communities  had  populations  of  less  than  1 , 0 each. 

The  total  population  of  the  Study  Area  i.nc  cased  si  fit-1  1 more 
than  10  percent  from  1930  to  1940.  Since  1940,  the  Lon  of 

the  basin  decreased  at  each  Census  report  in,  per:  (ficurc  6) 
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^ Rural  Farm 

1930  1940  19 

50  1960  1970 

SOURCE:  U.  S.  Census  of  Population 

Figure  6 


POPULATION:  URBAN,  RURAL  NON-FARM,  RURAL  FARM 

AND  TOTAL  POPULATION 
RED  RIVER  BASIN  STUDY  AREA,  1930-  1962 
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Rural  farm  population  has  continually  declined  since  1930.  Expanded 
farm  size  resulting  from  improved  technology  and  mechanization  has 
been  the  major  factor  contributing  to  the  decline  in  rural  farm  popula- 
tion. 


The  decline  in  rural  farm  population  has  been  offset  by  an  increase 
in  rural  non-farm  and  urban  population.  The  expansion  of  wood  processing 
(plywood,  pulp  mills,  etc.)  and  other  industries  was  a major  factor 
contributing  to  the  population  relocation. 

Changes  in  the  numbers  and  composition  of  the  Study  Area  population 
are  indicators  of  a changing  economy.  The  historic  decline  in  total 
population  may  suggest  a faltering  economy.  However,  the  decline  in 
the  past  can  be  related  mainly  to  the  rural  segment  of  the  economy. 

The  urban  and  rural  non-farm  sectors  of  the  economy  have  been  increas- 
ing. An  internal  shift  of  this  type  suggests  that  reorganization  of 
the  economy  is  occurring,  and  the  expected  results  would  be  a more 
prosperous  and  stable  economy.  The  readjustment,  however,  is  expected 
to  take  many  years  and  the  decline  of  the  rural  farm  sector  is  projected 
to  continue  through  the  year  2010  (table  14). 

The  projected  urban  population  increase  is  expected  to  be  con- 
centrated in  the  presently  established  metropolitan  areas,  Shreveport - 
Bossier  City,  Alexandria,  and  Texarkana.  By  2010,  less  than  10  per- 
cent of  the  total  rural  population  will  be  classified  as  rural  farm. 

The  remaining  90  percent  of  the  rural  population  will  be  classified 
as  rural  non-farm,  or  those  persons  "living  outside  the  cities  or 
other  incorporated  places  having  2,500  inhabitants  or  more  who  do  not 
live  on  farms".  The  larger  proportion  of  rural  farm  decline  will  be 
in  the  less  productive  areas  of  the  basin.  After  1980,  the  total 
rural  population  will  remain  fairly  constant  at  approximately  857,700. 

Persons  per  farm  are  expected  to  remain  fairly  constant  after 
1962,  at  about  2.5  persons  per  farm.  The  farm  population  projections 
can  be  determined  by  projected  farm  numbers  and  person  per  farm. 


EMPLOYMENT 
Labor  Force 


In  1962,  about  724,900  people,  or  41  percent  of  the  population 
in  the  Study  Area,  were  employed.  About  39  percent  of  the  working 
force  were  employed  in  services  and  government,  and  17  percent  were 
employed  in  wholesale  and  retail  trades.  Manufacturing,  agriculture, 
and  mining  employed  14  percent;  7 percent;  and  3 percent,  respectively. 
Seasonal  agricultural  workers  are  not  included  in  this  figure.  Utilities, 
communications,  and  transportation  and  contract  construction  each 
employed  about  6 percent  of  the  labor  force.  The  remaining  8 per- 
cent worked  in  finance,  insurance  and  real  estate,  and  other  industries. 
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Trends  in  employment  are  shown  in  Table  15,  Employment  in  agri- 
culture has  declined  since  1940,  while  employment  in  manufacturing, 
services,  finance  and  government  services  has  increased.  Percentage 
increases  in  employment  between  1950  and  1960  were  the  greatest  in 
other  industries,  government  and  armed  forces,  and  finance.  Industrial 
employment  increased  over  40  percent  during  the  last  decade;  government 
and  armed  forces,  and  finance  employments  were  up  26  percent  and  23 
percent,  respectively. 


Table  15  - Labor  Force  and  Employment  Estimates,  1940,  1950,  1960,  and 
1962,  Projected  1980  and  2010,  Red  River  Basin  Study  Area  1/ 


Industry  : 

1940  : 

1950  : 

1960  : 

1962  : 

1980  : 

2010 

- 

- 

- 

- numbers 

- 

- 

- 

Agriculture 

212,902 

115,069 

54,764 

52,200 

55,000 

50,000 

Min  ing 

18,820 

25,015 

20,361 

20,300 

22,000 

34,000 

Manufacturing 

49,990 

78,619 

93,379 

98,600 

128,000 

219,000 

Util  it  ies, 
communications,  and 
transportations  32,935 

49,315 

42,828 

44,900 

51,000 

75,000 

Trade 

97,629 

133,652 

122,165 

126,800 

142,000 

235,000 

Services 

100,570 

134,366 

161 ,483 

168,200 

188,000 

308,000 

Construct  ion 

NA 

52,174 

44,934 

44,900 

56,000 

87,000 

Finance,  insurance 
and  real  estate 

NA 

20,012 

24,574 

26,100 

22,000 

39,000 

Other  industries 

75  ,280 

20,727 

29,488 

31,200 

18,000 

29,000 

Government 

NA 

69,327 

82,848 

86,300 

41,000 

48,000 

Armed  forces 

NA 

16,439 

25  ,276 

25,400 

18,000 

18,000 

Total  labor  force 

588,120 

714,715 

702,100 

724,900 

741,000  1 

,142,000 

1/  A refinement  of  these  data  is  found  in  the  Economic  Appendix 

With  increasing  urbanization  and  a stabilization  of  agricultural 
employment  opportunities,  the  labor  force  participation  rates  in  the 
Study  Area  are  expected  to  gradually  approach  the  National  level  1/. 
Agriculture  employment  is  projected  to  decrease  through  1980  and  remain 
fairly  constant  through  2010.  The  armed  forces  projection  reflects  a 
basic  assumption  of  no  major  wars.  All  other  industries  are  expected 
to  increase  in  the  number  employed  (table  15). 

These  estimates  of  population  and  employment  are  based  on  the  current 
rates  of  resource  development.  The  anticipated  effect  of  proposed 
projects  and  other  types  of  accelerated  resource  development  are  not 
included  in  these  projections. 


i-.i 

1 


* 

I 


1/  USAE,  New  Orleans  District. 
New  Orleans:  1967 
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Fann  Employment 

The  total  farm  labor  force  in  the  Study  Area  decreased  between  1939 
and  1949;  increased  26  percent  from  1949  to  1954;  and  then  decreased 
more  than  50  percent  from  1954  to  1959  (table  16).  In  the  1959  Census 
of  Agriculture,  114,000  people  were  reported  in  the  total  farm  labor 
force.  The  number  of  farms  reporting  farm  labor  varies  widely  between 
"family  workers,  including  the  farm  operator"  and  "all  hired  workers" 
employed  in  the  farm  labor  force.  It  is  estimated  that  approximately 
134,400  people  were  classified  in  these  two  categories  in  1962. 

In  1939,  86  percent  of  the  total  farm  number  was  reported  as 
having  over  235,500  persons  listed  as  family  fann  labor.  This  amounted 
to  1.5  persons  per  farm  reporting.  Since  1939,  the  number  of  persons 
listed  as  family  farm  labor  has  decreased  about  60  percent,  while  the 
persons  per  farm  reporting  remain  fairly  stable  at  1.4. 

Hired  farm  workers  include  those  employed  more  than  150  days  and 
seasonal  workers.  In  1939,  only  11  percent  of  the  total  farms  reported 
hired  workers,  for  a total  hired  labor  force  of  43,974.  The  percentage 
of  farms  reporting  hired  workers  has  remained  fairly  stable  at  10  per- 
cent through  1959.  The  number  of  hired  workers  per  farm  reporting 
varies  from  1939  to  1962  as  indicated  in  Table  16. 

Table  16  - Farm  Labor:  Family  including  Operator,  and  All  Hired  Workers 

on  Farms  Reporting,  1939-1959  Census  Periods,  and  1962  and  Projected 
to  1980  and  2010,  Red  River  Basin  Study  Area  1/ 


Year 

Famil} 

Farm  labor 

2/ 

: 

r incl. 

operator  : 

All  hired  workers 

: 

Fa  rms  : 

Total  : :Total  : 
farms  -.Persons  : family: 
report ing: per  farm: labor  : 

Total 

farms 

reporting 

: :Total  :Total 

:Persons  :hired  :farm 
r:per  farm  .-workers:  labor 

number 

percent 

- number  - 

pe rcent 

- number  - 

- 

1939 

177,264 

86.3 

1.5 

235,503 

11.3 

2.2 

43,974 

279,477 

1944 

152,385 

87.2 

1.5 

197,314 

2.4 

1.9 

6,939 

204,251 

1949 

136,093 

80.4 

1.5 

163,452 

7.9 

2.2 

24,169 

187,621 

1954 

112,857 

85.8 

1.6 

155,395 

12.4 

5.8 

81,975 

235,370 

1959 

78,293 

79.1 

1.4 

84,484 

10.1 

3.7 

29.524 

114,008 

1962 

77,150 

79.7 

1.5 

92,232 

10.8 

5.0 

41,660 

133,892 

1980 

53,770 

74.0 

1.4 

55,706 

13.5 

7.4 

53,717 

109,423 

2010 

32,800 

64.5 

1.4 

29,618 

18.1 

11.6 

68,869 

98,487 

1/  Whole  counties  are  represented  in  the  four  basin  states  of  Arkansas, 
Louisiana,  Oklahoma,  and  Texas 

2/  Farm  labor  was  defined  to  include  any  work,  chores,  or  planning 
necessary  to  the  agricultural  operations  of  the  farm;  and  to  exclude 
housework,  contract  construction  work,  custom  machine  work,  and  repair 
installation,  or  construction  work  done  by  persons  employed  specifically 
for  such  work.  An  operator  was  considered  as  working  if  he  worked  one  or 
more  hours;  unpaid  members  of  the  operator's  family,  if  they  worked  15  or 
more  hours;  and  hired  persons,  if  they  worked  at  all  during  the  week. 

Hired  workers  include  "regular  workers"  (employed  more  than  150  days) 
and  "seasonal  workers"  (employed  less  than  150  days). 

Source:  Census  of  Agriculture 
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Trends  in  total  farm  labor,  family  farm  labor,  and  all  hired  farm 
labor  are  shown  in  Table  16.  With  the  total  farm  number  rapidly  decrees 
ing,  and  the  average  size  of  farms  increasing,  the  family  farm  labor 
force  has  continued  to  decline  since  1939.  Expanded  farm  size  and  indus 
trial  Izatkn  are  becoming  more  prevalent  where  rural  farm  population  and 
low  labor  productivity  were  once  common.  The  presence  of  employment 
opportunities  is  conducive  to  off-farm  work.  Therefore,  it  appears  that 
industrialization  provides  an  outlet  for  concentrated  areas  of  sub- 
sistence units,  under-sized  farms,  and  under  employment  of  labor  on 
farms.  Continued  improvement  in  technology  and  mechanization  will 
continue  to  be  contributive  factors  in  the  decline  of  family  farm  labor. 
At  the  same  time  employment  in  agribusiness  firms,  such  as  farm  supply, 
will  respond  to  the  increased  need  for  off-farm  services.  However, 
farm  employment  data  in  this  report  does  not  include  employment  in  the 
agribusiness  firms. 

The  number  of  hired  farm  workers  will  remain  fairly  constant  in  the 
shortrun;  however,  there  will  be  an  increase  in  hired  workers  per  farm. 
Measures  directed  towards  production  adjustment  and  improved  resource 
use  in  the  agricultural  industry  will  be  major  factors  in  an  increasing 
hired  farm  labor  force. 

The  total  family  labor  force  is  projected  to  continue  decreasing 
through  the  year  2010  (table  16).  This  part  of  the  total  farm  labor 
has  historically  decreased  at  a faster  rate  than  farm  numbers.  This 
trend  is  projected  to  continue;  however,  family  workers  per  farm  are 
expected  to  decrease  only  slightly  from  1.5  in  1962  to  1.4  in  2010. 

The  number  of  hired  farm  workers  is  influenced  partly  by  the 
economic  atmosphere  in  which  the  farmer  operates.  Inputs  including 
hired  labor  are  varied  in  response  to  expected  returns.  The  number  of 
hired  workers  in  the  basin  is  expected  to  increase  in  future  time 
periods.  However,  the  increase  will  not  be  as  great  as  the  decrease 
in  family  labor.  The  number  of  farm  workers  per  farm  is  expected  to 
increase  from  7 in  1980  to  about  12  by  2010. 

The  Census  of  Population  has  historically  used  a more  restrictive 
definition  of  agricultural  employment  than  the  Census  of  Agriculture. 
This  accounts  for  the  apparent  discrepancy  between  Tables  15  and  16, 
since  the  former  is  based  on  Census  of  Population  data  and  the  latter 
is  based  on  Census  of  Agriculture  data. 

Forest  Industry  Employment 

Employment  in  1962  in  the  states  of  Arkansas,  Louisiana,  Oklahoma, 
and  Texas  had  approximately  115,000  workers  in  primary  and  secondary 
forest  industry.  Outside  of  Houston  and  New  Orleans,  forest  connected 
payrolls  included  about  one-third  of  the  four  states*  workers.  In 
addition,  a substantial  share  of  the  employment  in  construction,  trans- 
portation, and  marketing  was  directly  attributable  to  wood  products 
originating  in  the  four-state  area. 
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fable  17  shows  employment  in  forest  industry  on  the  base  area  and 
an  estimate  of  workers  attributabl  to  roundwood  from  the  Study  Area. 
Generally,  employment  in  transportation  and  wholesale  and  retail  market- 
ing attributable  to  wood  products  is  not  included.  This  table  includes 
only  the  transportation  required  to  move  raw  wood  products  to  the  point 
of  initial  manufacture  and  the  limited  marketing  facilities  integrated 
with  primary  or  secondary  manufacturing  plants. 


Table  17  - Employment  in  Forest  Industry,  Red  River  Basin  Study  Area,  1962 


: Basin  Study  Area  l/  : 

Base  Area  2/ 

Management  and  harvesting  3/ 

- - - - numbers 

3,436 

4,913 

Primary  manufacturing  4/ 

8,056 

12,278 

Secondary  manufacturing  5/ 

2,436 

3,231 

State  forest  agencies 

188 

245 

Other  6/ 

27 

36 

14,143 

20,703 

1/  Estimates  of  employment  attributable  to  roundwood  produced  on  the 
Study  Area 

2/  Whole  counties  and  parishes  touched  by  the  Study  Area,  except 
Panola  County,  Texas 

3/  Includes  personnel  for  management  of  Federal  Forest  lands 

4/  The  initial  process  when  harvested  roundwood  is  changed  in  form 
and/or  utility 

5/  Manufacturing  process,  or  processes,  after  primary  manufacture, 
that  finish  the  product  for  marketing  and/or  consumption.  Not  required 
for  use  of  all  forest  products. 

6/  Includes  other  personnel  employed  in  promoting  the  use,  sale  and 
production  of  forest  products.  Does  not  include  personnel  in  academic 
and  research  fields. 

Interim  Trends  and  Projected  Employment 

The  1965  level  of  employment  in  forest  industry  on  the  Study  Area 
and  base  area  totaled  13,739  and  20,356,  respectively.  This  data  is 
comparable  with  that  for  1962  in  Table  17.  The  1965  figures  show 
employment  at  about  97  percent  of  1962  levels.  Information  from  the 
employment  security  divisions  ot  Arkansas,  Louisiana,  and  Oklahoma 
show  more  full-time  jobs  on  the  base  area  in  1965,  than  in  1962.  The 
actual  decrease  in  total  employment  between  1962  and  1965  took  place 
mostly  in  the  part-time  and  family-type  logging  and  sawmill  operations. 
Employment  information  on  this  segment  of  forest  industry  has  been  largely 
unreported. 

Since  1965,  ten  major  plants  have  been  added  to  forest  industry  on 
the  base  area.  These  are  under  construction  or  operating  (1967).  On 
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the  basis  of  forest  land  acquisition  programs,  selection  of  mill  sites, 
affirmative  engineering  studies,  and  applications  for  manufacturing 
water  needs,  at  least  two  additional  major  plants  will  be  established 
before  1980.  Estimates  of  initial  labor  requirements  for  these  plants 
are  as  follows: 


New  Forest  Industry,  Base  rfrea 


Operating  or 

Employment  Needs  1/ 

Type 

Building  Planned 

Mill  and 

: Forest  Management 

(1966-68)  (1968-80) 

Yard 

: and  Harvesting 

Pulp  and  Paper 

2 2 

1,665 

3,200 

Pine  Plywood 

8 1 

1,145 

1,725 

Total 

2,810 

4,925 

1/  Based  on 

information  from  company 

of  f ic  ials 

and/or  needs  of  mills 

of  minimum  size  for  efficient  operation 

There  are  several  factors  that  will  influence  future  levels  of 
employment  in  forest  industry  on  the  base  area.  Manufacturing  facilities 
are  being  provided  by  new  investments  to  utilize  the  full  productivity 
of  the  Base  Study  Area,  at  the  current  level  of  management.  A consider- 
able number  of  new  job  opportunities  are  being  provided  during  this 
period  (1966-1980).  The  pressure  for  increased  efficiency  and  higher 
employee  productivity  in  established  industry  is  causing  a low  rate  of 
job  loss,  or  increasing  production  with  the  same  employee  force.  Improved 
mechanization  and  increasing  automation  will  cause  a general,  steady 
attrition  of  jobs  for  a period  of  20  to  30  years,  in  most  sectors  of 
forest  industry. 

Estimates  of  future  employment  attributable  directly  to  roundwood 
produced  on  the  Basin  Study  Area  follows,  with  total  employment  in 
forest  industry  on  the  base  area  are  as  follows: 

Total  Employees 

Year  Basin  Study  Area  : Base  Area 

1980  17,000  24,400 

2010  12,900  19,800 

This  employment  data  does  not  include  the  share  of  employees 
attributable  to  Study  Area  timber  in  transport  of  the  finished  products 
of  secondary  manufacture,  in  the  marketing  field,  in  construction,  or 
in  the  many  industries  where  wood  makes-up  a minor  share  of  the  raw 
materials  used. 

TRANSPORTATION 

The  Study  Area  is  served  by  the  Texas  & Pacific,  Kansas  City 
Southern,  Frisco,  Missouri  Pacific,  and  St.  Louis  & Southwestern 
Railroads.  Two  interstate  highways  transverse  the  basin;  Interstate  30 
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in  the  northeastern-southwestern  direction;  and  Interstate  20  in  an 
east-west  direction  intersecting  at  Dallas,  Texas.  U.  S.  Highway  71 
parallels  the  Red  River  from  Alexandria,  Louisiana,  to  Texarkana, 
Arkansas.  Several  state  highways  and  numerous  we  11 -maintained  county 
roads  link  the  population  centers. 

Transcontinental  bus  service  is  available  on  all  major  highways. 

The  motor  truck  industry  handles  a considerable  amount  of  intercity 
traffic. 

Shreveport  and  Alexandria  have  the  only  airports  that  are  used 
by  a transcontinental  carrier  (Delta  Airlines)  for  major  flights. 
Alexandria  and  Texarkana  are  served  by  Trans-Texas  Airlines,  which 
provided  feeder  service  to  larger  terminals  in  the  Mid-South.  There 
are  other  smaller  airports  in  the  Study  Area  which  provide  public  and 
private  air  facilities.  It  was  assumed  that  in  the  future  the  Study 
Area  will  continue  to  have  adequate  transportation  facilities  ; there- 
fore, no  projections  regarding  transportation  w»  e made. 

NON -AGRICULTURAL  USES  OF  LAND 

Preemptive  nonagricultu ral  use  of  land  is  expected  to  increase  in 
the  future.  Urban  areas  are  expected  to  expand  to  provide  homesites, 
service,  and  industrial  development  areas.  In  rural  areas,  highways 
and  communities  are  expected  to  use  more  land. 

Given  the  expected  increases  in  population,  the  amount  of  land 
needed  to  accomodate  the  larger  number  of  people  will  depend  on  the 
population  density.  Population  density  has  a direct  relationship  to 
homes ite,  service,  and  industrial  development  land  use. 

Decreases  in  population  occurred  in  12  instances,  or  25  percent  of 
the  incorporated  places  having  2,500  inhabitants.  Losses  in  population 
of  individual  incorporated  places  varied  from  nine  to  more  than  1,600. 

In  Arkansas  and  Oklahoma  there  ate  14  incorporated  places  of  2,500  or 
more  in  the  Study  Area.  Haif  of  them  decreased  in  population  between 
1950  and  1960.  Increases  in  population  occurred  in  35  of  the  urban 
places  in  the  Study  Area.  Increases  ranged  from  as  few  as  31  persons 
in  Nashville,  Arkansas, to  more  than  37,000  in  Shreveport,  Louisiana. 

The  a/erage  relationship  between  urban  population  and  urban  land 
area  for  the  entire  Study  Area  was  approximately  .125  acres  per  person. 
This  estimate  includes  only  land  inside  the  corporate  limits  of  urban 
places.  Highways  or  recreational  land  outside  the  corporate  limits 
were  not  considered.  Between  1960  and  1980,  highways  are  estimated  to 
require  23  acres  per  1,000  increase  in  population.  By  1980,  the  inter- 
state system  is  assumed  complete,  and  the  highway  requirement  from  1980 
to  2010  is  estimated  at  20  acres  per  1,000  increase  in  population. 
Highway  land  use  estimates  were  based  on  research  conducted  by  ERS . 

The  total  nonagricultural  land  use  requirement  for  urban  and  built- 
up,  Including  highway  construction  to  account  for  the  urban  population 
increases  expected  between  1960  and  1980,  is  about  148  acres  per  1,000. 
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Between  1980  and  2010,  the  figure  is  expected  to  drop  to  145  acres.  About 
76,000  acres  more  land  would  be  required  for  urban  and  built-up  uses  in 
1980  than  in  1962,  and  almost  172,000  acres  additional  by  2010,  Thus,  the 
amount  of  urban  and  built-up  land  in  2010  would  be  247,900  acres  more  than 
in  1962.  The  latter  represents  4.3  percent  of  the  1962  total  land  area 
versus  3.0  percent  in  1962. 

Some  of  the  urban  development  projected  will  have  impact  on  rural 
lands  such  as  cropland,  forests  and  woodlands,  and  areas  not  in  farms. 

The  proposed  project  developments  by  communities  in  the  Study  Area  will 
influence  urban  and  built-up  expansion.  An  assessment  of  the  economic 
impacts  will  be  considered  in  a latter  section  of  the  Appendix. 

AGRICULTURAL  DEVELOPMENT 

Farm  Numbers  and  Size 

About  78,300  farms  were  reported  in  the  Study  Area  in  1959  by  the 
Census  of  Agriculture  (table  18  \ These  data  indicate  that  approximately 
40  percent  were  commercial  farms;  42  percent  were  part-time  farms;  and 
18  percent  were  part-retirement  farms.  2/  There  were  8,355  farms  in 
Arkansas,  28,964  in  Louisiana,  15,077  in  Oklahoma,  and  25,987  in  Texas. 

By  1962,  it  was  estimated  that  the  total  number  of  farms  had  decreased  to 
77,150. 


Table  18  - Trends  in  Farm  Numbers. 
1959  and  1962  Projected  to  1980 

, Size,  and 
and  2010, 

Land  in  Farms , 
Red  River  Basin 

1934  Through 
Study  Area  1/ 

: : 

Average  : 

Land  in:  proportion  of  Total 

Year 

. Farms  : 

Size  ; 

F arms  : Land 

Area  in  Farms 

number 

acres 

thou s ind 

arrpg 

percent 

1934 

219,086 

73.8 

16,180 

NA 

1939 

177,264 

88.7 

15,719 

53.2 

1944 

152,385 

98.8 

15,063 

51.1 

1949 

136,093 

118.1 

16,070 

54.6 

1954 

112,857 

138.7 

15,657 

53.2 

1959 

78,293 

187.5 

14,683 

50. 1 

1962 

77,150 

190.0 

14.660 

51.4 

1980 

53,770 

270 

14,520 

49.9 

2010 

32,800 

416 

13,640 

47.  U 

W Whole  counties  are  represented  in  the  four  basin  states  of  Arkansas, 
Louisiana,  Oklahoma,  and  Texas.  Compiled  from  U.  S.  Census  of  Agriculture 
Bureau  of  Census,  Department  of  Commerce. 


l_/  Commercial  farms  include  all  farms  with  a value  of  sales  amounting 
to  $2,500  or  more.  Part-time  farms  include  farms  with  a value  of  sales  of 
farm  products  of  $50  to  $2,499  and  operators  under  65  years  of  age  that 
either  worked  off  the  farm  100  days  or  more  or  had  other  income  from  non- 
farm sources  that  was  greater  than  the  total  value  of  farm  products  sold. 
Farms  with  a value  of  sales  of  farm  products  of  $50  to  $2,499  were  classi- 
fied as  part -ret irement  if  the  farm  operator  was  65  years  old  or  over. 
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Farms  are  rapidly  increasing  in  size.  While  the  number  of  farms  has 
decreased  by  65  percent  since  1934,  the  average  size  has  more  than 
doubled.  Land  in  farms  also  decreased.  However,  the  proportion  of  land 
area  in  farms  has  only  decreased  3 percent  since  1939. 

There  are  a number  of  reasons  for  the  increase  in  farm  and  ranch 
size.  Cost-price  problems  of  recent  years  have  encouraged  a constant 
search  for  economies  in  operation.  The  extensive  grain  and  livestock 
operations  are  particularly  conducive  to  economies  of  scale.  Tech- 
nological advancement,  a major  factor  in  a number  of  agricultural  changes, 
has  influenced  expansion  in  ranch  and  farm  size  in  at  least  two  ways. 
First,  the  use  of  more  efficient  equipment  and  methods  make  possible 
additional  output  with  the  same  number  of  manhours;  and  second,  the 
cost  of  new  innovations,  a fixed  expense,  must  often  be  spread  over  land 
to  be  economically  justified. 

There  will  be  a continued  decrease  in  the  number  of  farms.  Those 
remaining  will  be  larger  and  better  managed  as  a result  of  improved 
farming  techniques,  market  news  distribution,  and  more  highly  trained 
farm  management.  Also,  mechanization  of  farm  operations  will  allow  a 
higher  percentage  of  planted  acreages  to  be  harvested  with  minimum  loss. 

Trends  in  farm  numbers,  size,  land  in  farms,  and  the  proportion  of 
total  land  area  in  farms  for  1980  and  2010  are  presented  in  Table  18. 

The  projected  rate  of  change  for  the  number  of  farms  is  more  between 
1962  and  2010  than  the  historical  rate  of  change  between  1949  and  1959 
(table  20).  However,  the  average  size  farm  unit  is  projected  to  increase 
about  120  percent  by  2010  over  the  1962.  The  larger  size  units  will  be 
offset  by  the  increased  number  of  farms  being  divided  into  smaller  units 
in  the  area  surrounding  Shreveport,  Bossier  City,  Alexandria,  and 
Texarkana.  These  smaller  units  may  still  be  classified  as  rural  nonfarms 
by  Census  criteria,  but  will  become  suburban  homes  with  acreages.  This 
is  substantiated  by  the  increase  in  "rural  non-farm"  population  projec- 
tions presented  in  Table  14.  This  will,  of  course,  affect  the  distri- 
bution of  the  size  of  farms  throughout  the  Study  Area.  The  farms  in 
the  outer  regions  will  continue  to  increase  in  size  and  decrease  in 
numbers. 

The  proportion  of  total  land  area  in  farms  has  historically 
decreased  since  1939  (table  18).  The  same  trend  has  been  extended  to 
2010.  Total  land  area  in  farms  is  projected  to  decrease  approximately 
8 percent  by  2010  from  the  1962  farm  land  area. 

Tenure 


Census  data  indicate  that  in  1959,  62  percent  of  the  farmers  were 
full  owners;  19  percent  were  tenants;  18  percent  were  part-owners;  and 
one  percent  were  professional  managers.  No  projections  were  made  of 
tenure  situations. 
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Type  of  Farm 

Farms  are  classified  by  type  on  the  basis  of  their  major  source  of 
income.  This  classification  indicates  the  major  characteristics  of  the 
agriculture  in  the  Study  Area.  These  characteristics  are  influenced 
by  such  physical  factors  as  soil,  rainfall,  temperature,  and  topography. 

Economic  factors  influencing  type  of  farming  include  population, 
population  distribution,  transportation,  production  cost,  and  commodity 
prices.  Fundamentally,  agriculture  in  the  basin  is  oriented  to  pro- 
duction of  commodities  which  can  be  readily  shipped  to  population 
centers  (table  19).  Production  of  perishable  commodities,  vegetables 
and  milk,  are  limited  to  supplying  the  local  demand. 

Table  19  - Farms  by  Type:  Percentage  Distribution  of  Farm  Numbers,  1949, 

1954  and  1959,  Red  River  Basin  Study  Area 


Farms  by  type 

: 

1949 

1954 

: 1959 

- 

- 

- percent  - 

- - - 

- 

Cash  - grain 

1.0 

1.1 

1.5 

Cotton 

30.3 

24.2 

14.1 

Other  field  - crop  1/ 

3.4 

1.8 

1.9 

Vegetable 

0.4 

0.3 

0.3 

Fruit  - and  - nut 

0.3 

0.2 

0.2 

Poultry 

0.9 

1.5 

2.0 

Da  iry 

2.4 

2.6 

3.1 

Livestock  2/ 

9.2 

10.6 

16.8 

General 

5.5 

3.5 

2.6 

Miscellaneous 

46.6 

54.2 

57.5 

Total 

100.0 

100.0 

100.0 

1/  Other  than  vegetable,  fruit -and-nut  farms 
2/  Other  than  poultry  and  dairy 
Source:  Census  of  Agriculture 


The  second  most  common  type  of  farm  was  livestock  (other  than  dairy 
and  poultry).  Livestock  farms  have  practically  doubled  in  number  during 
the  past  decade.  Cotton  farms  have  decreased  from  30  percent  of  all 
farms  in  1949,  to  14  percent  in  1959. 

In  1959,  livestock,  dairy,  and  poultry  farms  accounted  for  22  per- 
cent of  all  farms,  while  field  crop  farms  accounted  for  18  percent.  By 
contrast,  in  1949,  these  same  farm  type  classification  groupings  were 
12  percent  and  35  percent,  respectively. 

Nearly  58  percent  of  the  farms  were  classified  as  miscellaneous 
farms,  or  farms  which  have  no  single  segment  of  income  representing 
more  than  50  percent  of  the  total  value  of  all  farm  products  sold 
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during  the  year  (table  19).  This  type  of  fanu  classification  includes 
sources  of  cash  income  from  nursery  and  greenhouse  produits,  forest 
products,  mules,  horses,  colts,  and  ponies. 

Value  of  Agricultural  Production 

Agricultural  income  in  the  Study  Area  w»s  about  S29  million  : 
1962  (table  20).  Crops  accounted  for  42  per- ent  of  the  agricultural 
it'o.iue,  and  livesto*1  account*  d f **r  57  percett.  Forest  products  sold 
l>\  farmers  accounted  : or  the  * ther  one  percent.  This  does  not  include 
vai'it.  f products  sold  from  commercial  forest  land. 


Table  20  - Estimated  Value  of  Farm  Products  S*  Id,  1962  and  Projected 
to  980  and  2010,  Red  River  Basin  Study  Area 


Commodity  Sold 

: 1962 

: 1980  1/ 

: 2010  1/ 

thousand 

- dollar  - 

percent 

thousand 

- - - dollar  - - - 

Dairy  products 

29,985. ) 

10.1 

49,1 76 

71,665 

Poultry  products 

31,500.0 

10.6 

48,1  95 

60,480 

Livestock  & livestock 
product  s 

107,826.3 

36  2 

183,305 

271.722 

T >tal  livestock  pr  oducts 

169,311.8 

56.9 

280,676 

403,867 

Field  crops  2/ 

L17 ,864.5 

39.6 

200,370 

298,197 

Vegetables 

1,871.8 

0.6 

2,770 

3,968 

Fruits  and  nuts 

2,709.3 

0.9 

4,037 

5,852 

Horticultural  specialities 

2,628.1 

0.9 

3,916 

5,6*7 

Total  crops 

125,073.7 

42.0 

211,093 

313,694 

Forest  products 

3.284.0 

1.1 

7,192 

12,347 

Total  agricultural  income  297,669,5  100.0  498, 9t>l  729,908 


1/  Based  on  1962  dollars 

2/  other  than  vegetables,  fruits  and  nuts 

Field  crops  represented  40  percent  of  the  agricultural  income  in 
the  Study  Area.  Cotton  was  the  most  important  crop  with  receipts  of 
about  536. 4 million.  Hay  crops  and  corn  were  t lie  second  and  third  most 
important  cash  crops,  accounting  for  another  $22.7  million.  These  crops 
account  t"r  approximately  20  percent  of  the  total  agricultural  income. 
Vegetables,  fruits  and  nuts,  and  horticultural  specialty  crops  together 
account  for  only  2.4  percent  of  the  income. 

Trends  in  the  value  of  crops,  livestock,  and  forest  pr  'ducts  in 
actual  dollars  are  shown  in  Figure  7.  since  1939,  the  value  of  live- 
stock and  livestock  products  sold  has  increased  approximately  sevenfold. 
The  value  of  crops  only  doubled  between  1939  and  1962.  The  increase  in 
value  of  livestock  and  livestock  products  is  primarily  a result  of  h ichor 
production  and  prices  for  cattle  which  has  more  than  offset  the  decline 
in  hog  production.  Cattle  and  calves  are  rapidly  becoming  a major 
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SOURCE:  U.  S.  Census  of  Agriculture  and  Stati  stica  I Reporting  Service 

Figure  7 

VALUE  OF  FARM  PRODUCTS  SOLD 
RED  RIVER  BASIN  STUDY  AREA,  1939-  1962 
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segment  of  the  agricultural  industry.  The  increase  in  value  of  crops 
is  due  to  high  production  of  cotton,  hay,  and  corn  and  favorable  prices 
received,  which  have  offset  the  decline  in  acreage  of  some  crops, 
notably  cotton  and  corn. 

Projected  values  of  farm  products  sold  are  based  on  a 1962  price 
level.  The  total  value  of  farm  products  sold  is  projected  to  be 
approximately  $499  million  in  1980,  and  $730  million  in  2010  (table  20). 
All  of  f he  major  components  of  income  to  agriculture,  livestock,  crops, 
and  forest  products,  are  projected  to  increase. 

The  cash  value  of  on-farm  domestic  consumption  of  farm  products  is 
negligible  and  was  not  considered.  It  was  assumed  that  the  value  of  on- 
farm  consumption  is  directly  related  to  rural-farm  population.  This 
form  of  consumption  is  expected  to  decline  in  relative  importance  because 
rural-farm  population  is  expected  to  decline  while  total  farm  production 
is  expected  to  increase. 

Land  Use 


Eighteen  percent  of  the  total  land  area  is  used  as  cropland. 
Approximately  17  percent  is  grassland  pasture  and  range.  Over  one-half 
is  in  forest-woodland.  If  grassland  is  included,  about  35  percent  of 
all  land  is  in  crop  and  livestock  production  (excluding  grazing  on 
forest  lands).  If  the  forest-woodland  is  included,  the  area  in  agri- 
cultural use  is  about  90  percent.  In  Table  21,  total  land  use  is  pre- 
sented for  the  inventoried  area  only. 


Table  21  - Land  Utilization:  Trends  in  Major  Agricultural  Land  Uses, 

1939-1959,  Red  River  Basin  Study  Area 


Major  agricultural  uses: 

1939 

: 1944 

: 1949 

1 954 

: 1959 

Total  cropland 

9,323.3 

6,572.3 

thousand  acres  - 
6,688.9  5,572.3 

4,880.9 

Crops  and  related 

uses  1/ 

6,910.1 

5,357.0 

4,721.4 

3,496.6 

2,869.8 

Cropland  used  only 

for  pasture 

2,413.2 

1,215.3 

1,967.5 

2,075.7 

2,011.1 

Pasture  2/ 

NA 

3,805.1 

3,413.9 

4,448.7 

4,613.3 

Woodland 

3,986.7 

3,976.6 

5,345.8 

5,149.5 

4,706.1 

Other  land  3/ 

NA 

547.4 

622.6 

459.2 

480.6 

Total  land  in  farms 

” 

14,901.4 

16,071.2 

15,629.7 

14,680.9 

Census  of  Agriculture 

Acreages  rounded  to  nearest  hundred 

W Cropland  harvested,  crop  failure,  fallow,  and  idle  cropland 
2/  Grassland  pasture  and  other  non-forest  rangeland,  excluding 
cropland  used  only  for  pasture 

3/  Farmsteads,  farm  roads,  idle  land,  wildlife  areas,  etc. 
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Cropland  acreage  was  high  in  1939  with  9,323,300  acres  (table  21). 
There  has  been  a decline  in  cropland  since  the  1939  census  of  4.4  million 
acres . 


Grasslands  pasture  and  other  nonforest  rangeland,  excluding  cropland 
used  for  pasture,  were  808  thousand  acres  more  in  1959  than  in  1944. 

Much  of  this  land  use  change  was  from  lower  quality  cropland.  Inter- 
change between  cropland  and  pasture  has  occurred  in  the  better  quality 
land  areas  of  the  Study  Area.  When  demand  is  low,  cropland  tends  to 
decrease,  with  part  of  the  excess  going  into  grassland  pasture.  Total 
acreages  used  for  pasture  purposes  have  increased  from  5,020,400  in 
1944  to  over  6,624,000  acres  in  1959.  1/ 

Substantial  shifts  have  been  made  between  land  uses  in  some  sectors 
of  the  Study  Area.  Cropland  is  being  concentrated  on  fertile  and  more 
nearly  level  areas.  Hilly  and  eroded  land  is  being  put  in  grass  and 
trees.  This  shift  of  field  crops  to  the  more  productive  land  has 
increased  average  yields. 

A shift  in  the  use  of  the  land  resource  base  is  taking  place  along 
with  the  reduction  of  the  resource  base  itself.  The  withdrawal  from 
cultivation  of  lands  of  poor  quality  is  affecting  the  land  use  pattern. 

CNI  data  were  used  to  determine  major  land  use  categories  by  soil 
groups  by  resource  areas  for  each  of  the  four  states  and  the  Study  Area. 
These  data  were  for  1958.  Inventory  acreages,  or  total  land  in  farms, 
and  non-inventory  acreages  were  adjusted  to  1962  conditions  to  reflect 
changes  in  large  water  areas  by  counties  and  LRA. 

Cropping  patterns  for  each  LRA  grouping  were  determined  from  1962 
crop  reports.  The  cropping  pattern  for  sample  county  data  was  tabulated 
for  each  LRA  grouping,  and  the  distribution  of  each  crop  was  aligned  to 
the  1962  adjusted  CNI  "total  cropland  acreage". 

Similarly,  cropland  harvested,  pastured,  and  idle,  or  fallow, 
historic  trends  were  used  to  determine  the  percentage  change  for  each 
use.  The  percentage  distribution  for  each  use  was  applied  to  the  1962 
adjusted  CNI  "total  cropland  acreage". 

The  projected  increases  in  fresh  water  and  nonagricultural  areas 
indicate  a reduction  of  approximately  281,600  acres  in  the  area  devoted 
to  agriculture  between  1962  and  2010.  This  loss  of  agricultural  lands 
to  other  uses  plus  the  projected  increase  in  demand  for  agricultural 
and  forestry  products  will  cause  substantial  changes  in  land  use  within 
the  agricultural  area.  The  increased  demand  will  be  supplied  in  part 
by  improved  technology  and  more  efficient  operations.  In  addition,  a 
greater  portion  of  the  agricultural  area  will  be  utilized  for  production 
of  the  more  intensive  crops  and  improved  pasture.  This  will  cause  a 
shift  to  the  more  productive,  less  hazardous  soils,  at  the  expense  of 
rangeland  and  woodland. 


1/  "Cropland"  used  only  for  pasture  and  "pasture" 
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Projeoted  1980  acreages  of  the  major  agricultural  uses  are:  feed 

grains  including  wheat  299,600;  cotton  232,200;  hay  crops  and  silage 
658,800;  improved  pasture  1,209,200;  other  crops  465,000;  pasture  and 
rangelands  3,268,100;  forest  and  woodland  10,703,900;  and  other  uses 
413,000.  Corresponding  acreages  for  2010  are:  feed  grains  including 

wheat  309,500;  cotton  112,200;  hay  crops  and  silage  670,200;  improved 
pasture  1,190,900;  other  crops  451,700;  pasture  and  rangeland  3,411,500; 
forest  and  woodland  10,245,800;  and  other  uses  659,900. 

The  projected  1980  and  2010  land  utilization  as  it  pertains  to  land 
i.n  farms  and  major  crop  distribution  without  project  development  is 
summarized  in  Table  22. 

Table  22  - Projected  Land  Utilization:  Land  in  Farms,  Major  Agricultural 

Use  with  Crop  Distribution,  Without  Project  Development,  Red  River 
Basin  Study  Area,  1980  and  2010. 

Land  Use 

: 

1980 

: 2010 

- 

- 

thousand  acres  - - - 

Total  cropland: 

2,864.8 

2,734.5 

Cotton 

232.2 

112.2 

Corn  silage 

12.1 

5.6 

Corn  grain 

45.9 

26.2 

Oats 

58.1 

63.0 

Barley 

19.5 

21.0 

Sorghum,  silage 

19.3 

10.2 

Sorghum,  grain 

73.7 

85.4 

Wheat 

102.4 

113.9 

Rice 

5.5 

5.0 

Soybeans,  forage 

46.4 

16.0 

Soybeans,  beans 

51.7 

86.0 

Peanuts 

28.0 

19.5 

Sweet  potatoes 

20.0 

16.9 

Vegetables 

21.6 

21.4 

Cow peas 

2.8 

- 

Sugarcane /sugar 

1.0 

1.0 

Field  seed  crops 
(other) 

35.0 

35.8 

Alfalfa 

45.6 

50.2 

Other  hay 

535.4 

588.2 

Fruit,  noncitrus 

14.8 

15.0 

Other 

5.1 

5.3 

Nonharvested: 

idle,  fallow,  etc. 

279.5 

245.8 

Pastured 

1,209.2 

1,190.9 

Pasture -Range 

3,268.1 

3,411.5 

Fore st -Wood land: 

10,703.9 

10,245.8 

Grazed 

6,974.4 

6,677.4 

Not  grazed 

3,729.5 

3,568.4 

Other  land: 

413.0 

659.9 

Total  land  in  farms 

17,249.8 

17,051.7 

A more  detailed  delineation  of  land  use  data  is  presented  in 
Exhibits  5,  6,  and  7.  These  exhibits  display  projected  land  use  data 
by  the  five  land  resource  area  groupings,  land  in  farms,  and  major  crop 
distr ibut ion. 

Cropping  Pattern 

Cropland  in  the  Study  Area  is  utilized  for  the  production  of  a 
number  of  crops  (table  23).  Over  59  percent  of  the  cropland  was  in 
pasture  and  forage  crops  during  the  base  year  of  1962.  Cotton,  feed 
grains,  wheat,  and  soybeans  harvested  for  beans  utilized  approximately 
23  percent  of  the  cropland.  Minor  crops,  fallow,  and  idle  acreage 
accounted  for  the  remainder  of  the  total  cropland  acreage,  or  18  per- 
cent. The  3,389,100  acres  of  cropland,  together  with  the  3,160,900 
acres  of  pasture  and  6,717,500  acres  of  woodland  grazed,  represented 
76  percent  of  the  total  land  in  farms  utilized  for  the  production  of 
crops  and  cattle  industry. 

Over  54  percent  of  the  total  land  in  farms  in  LRA  86  is  utilized 
as  cropland.  Cotton  is  the  major  single  crop  harvested,  but  pasture 
and  forage  crops  represent  18  percent  of  the  acreage.  Small  grains, 
grain  sorghum,  and  corn,  occupy  a large  total  acreage. 

Approximately  52  percent  of  LBA  131,  134  grouping  is  in  crop- 
land, and  pasture  and  range;  the  remainder  of  the  total  land  in  farms 
is  in  forest-woodlands  and  other  land  uses.  This  is  an  important  cash 
crop  area.  Cotton,  soybeans,  and  corn  grown  by  highly  mechanized 
methods  are  major  cash  crops  in  this  grouping.  However,  pastured  crop- 
land and  hay  crops  account  for  over  16  percent  of  the  total  farm  land  use. 

Over  20  percent  of  the  land  in  farms  is  cropland  throughout  the 
LRA  85,  112,  grouping.  Hay,  small  grains,  grain  sorghums,  peanuts, 
cotton,  and  corn  are  the  principal  crops.  About  half  of  the  total 
land  in  farms  is  in  pasture-range  which  supports  beef  cattle  and  other 
livestock  grazing. 

Less  than  one-fifth  of  the  land  in  farms  in  the  LRA  80,  84,  133 
grouping  is  in  cropland.  The  proportion  of  forest-woodland  acreages 
is  greatest  in  this  grouping.  Corn,  cotton,  vegetables,  and  grain 
sorghum  were  important  crops  in  1962.  Hay  crops  and  pastured  crop- 
land utilize  the  major  portion  of  all  cropland.  The  trend  is  to  more 
pasture  and  woodland  and  less  cropland. 

Approximately  90  percent  of  the  agricultural  land  use  of  LRA 
119  is  forest-woodland.  Pastures  and  mixtures  of  tame  hay  are  the 
main  crops. 

Following  determination  of  the  projected  acreage  of  cropland 
and  pasture-range  available  for  agricultural  use  by  1980  and  2010, 
the  production  of  major  crops  that  could  be  obtained  without  an 
acceleration  in  the  rate  of  resource  development  was  then  computed 
(table  24).  Projected  harvested  acreages  for  crops  are  displayed 
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Table  23  - band  Utilization:  land  in  Farms,  Major  Agricultural  Use  With 

Crop  Distribution,  By  Major  Land  Resource  Area  Groupings,  1962,  Red 
River  Basin  Study  Area 


Land  Use  : 

LRA  : 
86  : 

LRA 

131,  134 

: LRA 

: 85,  112  : 

LRA  80, 
84,  133 

: LRA 

: 119 

: Basin 

: Total 

- 

- 

- 

- thousand 

acres  - 

- 

- 

I'otal  cropland: 

965.8 

737.8 

236.3  1 

,392.7 

56.5 

3,389.1 

Cotton 

235.8 

114.4 

8.6 

34.4 

Z 

393.2 

Corn,  silage 

1.4 

6.8 

0.2 

4.3 

0.1 

12.8 

Corn,  grain 

51.7 

40.6 

5.9 

52.7 

1.0 

151.9 

Oats 

35.9 

4.6 

3.3 

2.2 

- 

46.0 

Barley 

13.5 

Z 

0.7 

0.3 

- 

14.5 

Sorghum,  silage 

10.1 

0.5 

3.4 

13.1 

0.2 

27.3 

Sorghum,  grain 

27.9 

0.5 

10.6 

9.4 

0.2 

48.6 

Wheat 

78.4 

1.7 

2.0 

0.4 

- 

82.5 

Rice 

- 

7.9 

- 

- 

- 

7.9 

Soybeans,  forage 

2.9 

35.9 

0.3 

0.9 

- 

40.0 

Soybeans,  beans 

2.4 

26.9 

1.7 

0.3 

- 

31.3 

Peanuts 

11.3 

- 

16.0 

6.8 

- 

34.1 

Sweet  potatoes 

Z 

14.7 

Z 

8.4 

- 

23.1 

Vegetables 

0.9 

2.0 

0.4 

15.5 

- 

18.8 

Cowpeas 

2.2 

0.8 

0.7 

6.2 

- 

9.9 

Sugar/sugar 

- 

1.0 

- 

- 

- 

1.0 

Field  seed  crops 
(other) 

31.0 

1.5 

0.7 

1.4 

34.6 

Alfalfa 

17.8 

9.8 

8.9 

4.2 

- 

40.7 

Other  hay 

100.8 

76.9 

35.2 

156.0 

11.3 

380.2 

Fruit,  non -citrus 

1.9 

6.8 

0.8 

5.3 

0.2 

15.0 

Other 

0.1 

Z 

0.1 

0.6 

Z 

0.8 

Not  harvested: 
idle,  fallow, 


etc. 

151.2 

51.3 

31.9 

225.1 

2.6 

462.1 

Pastured 

188.6 

333.2 

104.9 

845.2 

40.9 

1,512.8 

Pasture-Range: 

491.4 

569.7 

530.5 

1,421.9 

147.4 

3,160.9 

Forest -Wood land: 

301.4 

1,154.3 

277.3 

6,116.5 

2,436.9 

10,286.4 

Grazed 

244.1 

600.2 

252.3 

4,036.9 

1,584.0 

6,717.5 

Not  grazed 

57.3 

554.1 

25.0 

2,079.6 

852.9 

3,568.9 

Other  land: 

27.2 

50.2 

101.2 

235.0 

83.3 

496.9 

Total  land  in 
farms 

1,785.8 

2,512.0 

1.145.3 

9,166.1 

2,724.1 

17,333.3 

Source:  USDA 

National 

Inventory 

of  Soil 

and  Water 

Conservation  Needs 

1958,  adjusted  to  1962  conditions 
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in  Exhibits  5,  6,  and  7 by  each  land  resource  area  grouping.  The 
projected  crop  yields  together  with  the  harvested  acreages  were  used 
to  determine  the  potential  agricultural  production  Cor  the  economic 
evaluation  period  1962  to  2010. 


Table  24  - Selected  Crops:  Production  by  Land  Resource  Areas  Without  Project  Development, 

Projected  1980  and  2010,  Red  River  Basin  Study  Area 


: Study  Area  : 

LRA  86 

: LRA  131, 

134 

Crops 

: Units 

: 1980 

: 2010  : 

1980  : 

2010 

: 1980  : 

2010 

Cotton 

lbs . 

140,550 

97,392 

thousands 

87,025 

64,242 

45,472 

30,804 

Feed  grains: 
Corn 

bu . 

2,243 

1,639 

1,004 

368 

870 

1,088 

Oats 

bu. 

1,722 

2,223 

1,305 

1,635 

218 

328 

Barley 

bu . 

468 

567 

468 

567 

- 

- 

Sorghum 

bu. 

2,848 

4,100 

1,790 

2,989 

51 

160 

Wheat 

bu . 

2,575 

3,127 

2,405 

2,87  6 

84 

152 

Rice 

lbs . 

25,520 

30,600 

- 

- 

25,520 

30,600 

Soybeans 

bu. 

1,403 

3,548 

105 

129 

1,212 

3,284 

Peanuts 

lbs . 

23,970 

22,747 

8,910 

5,605 

- 

- 

Sweet  potatoes 

bu . 

2,382 

2,210 

- 

- 

1,338 

1,430 

Vegetables 

cwt . 

1,897 

2,111 

41 

43 

192 

229 

Alfalfa  & mixture 

ton 

117 

163 

45 

59 

28 

53 

Other  hay 

ton 

867 

1,264 

142 

177 

231 

342 

Sugarcane  tor  sugar 

ton 

27 

33 

- 

- 

27 

33 

Fruit,  noncitrus 

ton 

15 

17 

2 

2 

5 

6 

Pasture  & range 

AUM 

18,830 

19,635 

3,724 

4,184 

4,292 

4,774 

Cropland  pastured 

AUM 

7 ,440 

8,910 

1,744 

2,405 

1,629 

1,727 

Woodland  pastured 

AUM 

2,037 

1,948 

127 

121 

183 

124 

Table  24  - Continued 


: LRA  85 , 

, 112  : 

LRA  80,  84, 

,113  : 

LRA  119 

Crops 

: Units 

: 1980  ; 

2010  : 

1980  : 

2010  : 

1980 

2010 

Cotton 

lbs. 

2,485 

2,346 

- thousands  - 
5,568 

- - - 

- 

Feed  grains: 
Corn 

bu. 

104 

43 

265 

140 

Oats 

bu . 

140 

209 

59 

51 

- 

- 

Barley 

bu. 

- 

- 

- 

_ 

- 

- 

Sorghum 

bu . 

'455 

554 

548 

392 

4 

5 

Wheat 

bu. 

78 

99 

8 

- 

- 

- 

Rice 

lbs. 

- 

- 

- 

- 

- 

- 

Soybeans 

bu . 

69 

105 

17 

30 

- 

- 

Peanuts 

lbs . 

11,656 

13,992 

3,404 

3,150 

- 

- 

Sweet  potatoes 

bu . 

- 

- 

1,044 

780 

- 

- 

Vegetables 

cwt . 

29 

34 

1,575 

1,805 

- 

- 

Alfalfa  & mixture 

ton 

29 

32 

15 

19 

- 

- 

Other  hay 

ton 

69 

101 

402 

613 

23 

31 

Sugarcane  for  sugar 

ton 

- 

- 

- 

- 

- 

- 

Fruit,  noncitrus 

ton 

1 

1 

7 

8 

- 

- 

Pasture  & range 

AUM 

4,786 

3,424 

5,522 

6,618 

506 

635 

Cropland  pastured 

AUM 

394 

434 

3,565 

4,230 

108 

114 

Woodland  pastured 

AUM 

109 

105 

1,293 

1,231 

325 

317 

The  total  projected  agricultural  production  in  the  Study  Area 
for  each  crop  is  the  sum  total  of  production  by  LRA  grouping  and  time 
f rame . 
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Feed  units  produced  without  an  acceleration  in  the  rate  of  resource 
development  amounted  to  11,722  million  in  1962.  In  1980  and  2010, 
the  projected  feed  unit  production  using  this  same  assumption,  amounts 
to  13,829  million  and  15,163  million,  respectively. 

Y ields 

Th ■ cropping  pattern  and  yield  of  each  crop,  including  the  yields 
of  pasture  and  range  and  woodland  pastured,  were  determined  for  the 
major  land  resource  area  groupings  and  the  Study  Area  (exhibit  8). 
Estimated  yields  were  obtained  from  State  Offices  of  SCS  for  all  major 
crops  by  soil  groupings  in  the  land  resource  areas.  These  estimates 
were  used  as  guides  in  determining  yields  under  current  conditions. 

Also,  a current  yield  was  calculated  from  1934-62  record  of  acreage 
and  production  of  each  crop  in  the  sample  counties  for  each  LRA  grouping. 
These  two  sources  were  adjusted  to  agree  to  determine  yields  for  each 
major  crop. 

Current  yields  reflect  a high  level  of  management  using  present 
technology.  It  was  assumed  that  the  yields  presented  in  Exhibit  8 
represent  the  average  yields  in  1962.  Using  this  data  on  cropping 
patterns  and  yields  by  LRA  groupings,  the  production  of  crops  in 
the  base  year  was  estimated. 

Crop  yield  projections  for  individual  crops  for  1980  and  2010 
were  based  on  historical  trends  and  future  expected  improvement  in 
production  technology.  Production  technology  was  considered  to 
encompass  all  factors  that  result  in  increased  agricultural  production 
other  than  resource  development  and  major  land  use  change. 

Yield  data  for  major  crops  by  land  resource  area  groupings  are 
presented  in  Exhibit  8.  Weighted  yield  data  were  computed  for  the 
entire  Study  Area  based  upon  crop  acreage  harvested  and  yields  within 
the  LRA  groupings. 

Livestock 


The  land  and  water  resources  of  the  Study  Area  supported  in  1962  a 
livestock  population  of  about  2,110,000  cattle  and  calves,  305,000  hogs 
and  pigs,  58,000  sheep  and  lambs,  and  58,000  horses  and  mules  (table  25). 
In  addition,  3,460,000  chickens  (4-months  or  older)  and  228,000 
turkeys  are  raised  annually. 

Poultry  production  is  an  important  agricultural  industry.  It 
is  estimated  that  over  70,000,000  broilers  were  raised  during  1962. 
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Table  25  - Livestock  Numbers, 
Basin  Study  Area  1/ 

1962,  Projected 

1980  and  2010, 

Red  River 

: Livestock  Numbers 

Livestock 

: 1962 

: 1980 

2010 

- 

- thousands  - 

- 

Cattle  4 calves 

2,110 

2,808 

3,970 

Horses  4 mules 

58 

38 

23 

Hogs  4 pigs 

305 

252 

230 

Sheep  4 lambs 

58 

68 

85 

Broilers  2/ 

70,159 

107,450 

225,645 

Chicken,  4 mos.  4 older 

3,460 

7,907 

9,884 

Turkeys 

228 

248 

281 

1/  Whole  counties  are  represented  in  the  four  Basin  States  of 
Arkansas,  Louisiana,  Oklahoma,  and  Texas 

2/  Assumed  12  weeks  for  total  broiler  production 

Additionally,  3.5  million  other  chickens  (over  4-months  of  age)  and 
228,000  turkeys  were  raised. 

The  173,000  milk  cows  are  raised  predominately  in  the  Texas  and 
Louisiana  portion  of  the  area.  Over  75  percent  of  the  milk  cows  are 
in  these  two  states  where  the  largest  population  centers  are  located. 
Also,  forage  and  pasture  is  available  in  the  prairies  and  bottomland 
land  resource  areas. 

Milk  cow  numbers  have  declined  since  1949  from  a reported  314,200 
head.  This  decline  is  consistent  with  the  national  trend  and  is 
associated  with  the  decline  in  consumption  of  dairy  products  per  capita 
and  the  rapid  rise  in  milk  production  per  cow. 

Although  beef  cattle  are  raised  throughout  the  Study  Area,  they 
are  most  numerous  in  the  Texas  counties  where  extensive  grazing  land 
is  available.  Livestock  farm  numbers  increased  in  Texas,  Oklahoma, 
and  Louisiana  since  1954,  giving  an  indication  of  the  increased 
importance  of  livestock  feeding  operations  in  the  Study  Area. 

Sheep  are  more  prevalent  in  the  Texas  and  Oklahoma  portion  of  the 
Study  Area  where  rangeland  is  available  for  grazing.  Sheep  numbered 
about  58,000  head,  approximately  the  same  as  23  years  earlier.  The 
lowest  level  was  reached  in  1949. 

There  are  58,000  horses  and  mules  in  the  Study  Area.  With  the 
advent  of  mechanized  power  on  the  farm,  horses  and  mules  were  no  longer 
needed  and  have  continually  decreased  in  numbers  since  1939. 

The  net  results  of  the  changes  in  animal  numbers  is  shown  in 
Figure  8 in  terms  of  animal  units.  Cattle  and  calves  numbers  have 
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been  increasing  while  horses  and  mules,  sheep  and  lambs  have  been 
decreasing.  Thus,  total  animal  units  have  remained  fairly  constant 
since  1954. 

Projections  of  livestock  numbers  in  Table  25  indicate  that  cattle, 
calves,  and  poultry  are  expected  to  increase  considerably  over  their 
1962  levels  in  1980  and  2010.  Horses,  mules,  hogs,  and  pigs  are  expected 
to  decrease  rather  rapidly  in  number  during  this  time.  These  changes 
are  a result  of  the  continuance  of  factors  leading  to  the  present 
s ituat ion. 

POREST  PRODUCTION  AND  RELATED  ECONOMIC  ACTIVITY 
1962  Development  and  Production  Levels 


Pine  Production  and  Sawmill  Industry 

Historically  the  largest  segment  of  forest  industry  in  Arkansas, 
Louisiana,  Oklahoma,  and  Texas,  has  been  involved  in  the  production 
of  pine  lumber.  This  sector  of  forest  industry  participated  in  the 
strong  lumber  market  generated  by  the  home  building  boom  in  the  late 
1940's  and  early  1950's,  but  in  the  middle  50's,  rising  operating 
costs  began  to  increasingly  affect  forest-based  enterprise.  Steadily 
rising  labor  costs  placed  a particular  strain  on  poorly  mechanized  and 
relatively  inefficient  operations.  Increased  competition  from  Western 
and  Canadian  lumber  (see  exhibit  9)  and  from  substitute  materials 
compounded  the  difficult  situation. 

When  the  general  building  boom  subsided  in  the  late  1950' s,  (see 
exhibit  10)  pine  lumber  producers  were  caught  in  a price-cost  squeeze 
and  many  of  the  smaller  mills  and  yards  were  forced  out  of  business. 

Small  producers  of  other  products  such  as  posts,  crossties,  and  fuel 
wood  were  seriously  affected  by  rising  labor  costs,  and  many  of_  their 
operations  closed  down  during  this  period  (1958-62) 

Many  companies  had  to  reorganize  and  reequip  to  meet  the  challenge 
of  rising  costs  and  increasing  competition.  Mill  machinery  and  layouts 
were  modernized.  The  handling  of  logs  and  lumber  were  more  fully 
mechanized.  Some  of  the  more  competitive  firms  expanded  operations, 
integrating  processes  for  new  products  and  raising  the  grade  and  finish 
of  other  products  by  additional  processing.  Utilization  was  improved 
by  new  machinery  and  additional  employee  training.  More  mill  residues 
were  reclaimed  for  wood  pulp  and  other  products.  Management  was  inten- 
sified on  land  dedicated  to  wood  production.  Table  26  lists  mills  and 
manufacturing  plants  of  forest  industry  that  were  doing  business  at  the 
close  of  1962. 

These  efforts  and  expenditures  were  justified  by  the  relatively 
large  tracts  of  forest  land  with  unbroken  ownership,  integrated  in 
many  cases  with  mill  operation,  and  the  rapid  increase  in  growth  and 
inventory  on  well-managed  forest  lands.  Table  27  shows  net  annual  growth 
for  1962  by  states  and  species  groups.  Table  28  shows  the  1962  per- 
centage distribution  of  stands  by  size  classes. 
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Table  26  - Primary  and  Secondary  Manufacturers  in  Forest  Industry,  Red 
River  Bas>n  Study  Area,  1962 


: 

Number  of 

mil  Is 

Study  Area  : Base  Area 

1/ 

Sawmills,  lTge 

2/ 

38 

63 

S awm ills,  s all 

120 

126 

Wood  preserving 

plants 

17 

24 

Veneer  mills 

5 

6 

Wood  pulp  mills 

2 

6 

Miscellaneous  3/ 

26 

31 

Total 

208 

256 

Source:  State 

directories  of 

forest  industries 

1/  Includes  facilities  in  Study  Area 

7/  Output  of 

more  than  3 million  board  feet/day 

3/  Cooperage, 

handles,  charcoal,  etc. 

Table  27  - Net  Annual  Growth  of 

Growing  Stock  and  Sawtimber 

by  Species 

Groups  by  States,  Red  River  Basin  Study  Area, 

1962 

: Growing  Stock 

: Sawtimber 

State 

: All 

: Soft-:  Hard- 

: All  : 

Soft-: 

Hard 

: Species 

: wood  : wood 

: Species  : 

wood  : 

wood 

million  cubic  feet 

million  board  feet 

Arkansas 

74.7 

49.7  25.0 

287.4 

236.4 

51.0 

Lou  is iana 

152.1 

126.5  25.6 

669.0 

582.1 

86.9 

Oklahoma 

71.9 

34.9  37.0 

182.4 

132.5 

49.9 

Texas 

46.6 

30.5  16.1 

136.4 

101.0 

35.4 

Entire  Basin 

345.3 

241.6  103.7 

1,275.2  1 

,052.0 

223.2 

Source:  State  Forest  Survey  Reports,  Southern  Forest  Experiment 

Station,  HSFS 

The  production  of  pine  sawtimber  and  total  industrial  roundwood 
was  up  in  1962  on  the  Basin  Study  Area,  above  the  lows  of  1954,  1958, 
and  1960-61.  Table  29  shows  the  volume  of  industrial  roundwood 
products  for  1962. 

Hardwood  Production  and  Manufacture 

Thitty  percent  of  the  1962  production  of  industrial  roundwood  for 
the  Basin  Study  Area  was  hardwood.  A little  more  than  half  of  this 
hardwood  was  sawlog  material  and  about  one-quarter  was  pulpwood. 
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Table  28  - Area  and  Distribution  of  Forest  Land  by  Stand  Size  Classes  and 
Species  Groups,  Red  River  Basin  Study  Area,  1962 


Stand 

: Softwoods 

: Hardwoods 

: All  Types 

S ize 
Class 

: Thou.  : 
: Acres  : 

Percent 
of  Area 

: Thou. 
: Acres 

Pei  cent 
of  Area 

: Thou. 
: Acres 

Percent 
:of  Area 

Sawt imber  1/ 

2,324.7 

45 

1,775.6 

35 

4,100.3 

40 

Polet  imbe r2/ 

1,270.9 

25 

1,521.2 

30 

2,792.1 

27 

Seedlings  & 

Sapl ings  3/ 

1,510.5 

29 

1,616.0 

32 

3,126.5 

31 

Non- stocked  or 

Other  4/ 

29.5 

1 

132.0 

3 

161.7 

2 

All  Stand  Sizes 

5,135.6 

100 

5,044.8 

100 

10,180.6 

100 

Source:  State  Forest  Survey  Reports,  Southern  Forest  Experiment 

Station,  USFS 

1/  At  least  10  percent  stocked  with  growing  stock  trees,  mostly  saw- 
timber 

2/  At  least  10  percent  stocked  with  growing  stock  trees,  mostly  pole- 
t imber 

3/  At  least  10  percent  stocked  with  growing  stock  trees,  mostly 
seedlings  and/or  saplings 

4/  Commercial  forest  land  less  than  10  percent  stocked  with  growing 
stock  trees 


Table  29  - Industrial  Roundwood  Production,  1962,  Red  River  Basin  Study 
Area 


Product 

: Volume 

: Thousand  Cubic 

: Pine  : Hardwood 

Feet 

Total 

Sawt imber 

58,934 

25,090 

84,024 

Veneer 

0 

1,891 

1,891 

Pulpwood 

48,844 

13,406 

62,250 

Piling 

678 

0 

678 

Poles 

4,302 

- 

4,302 

Posts 

3,208 

605 

3.813 

Cooperage 

- 

47 

47 

Hewn  ties 

84 

1 ,427 

1,511 

Fuelwood  1/ 

357 

2,248 

2,605 

Miscellaneous  Products  2/ 

304 

3,614 

3,918 

Total  Industrial  Roundwood 

116,711 

48,328 

165,039 

Source:  State  Forest  Survey  Reports,  special  reports  by  Southern 


Forest  Experiment  Station,  severance  tax  and  other  published  reports 
1/  Includes  some  mateiial  used  for  charcoal  production 
V Includes  roundwood  used  in  manufacture  of  handles,  boxes  and  crates, 
some  sawn  ties,  hickory  chips, and  other  specialty  items 
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Table  29  shows  the  volume  of  these  and  other  hardwood  products  for 
1962. 


Flooring  and  dimension  stock,  are  the  principal  items  manufactured 
from  factory  grade  hardwood  logs.  The  smaller  mills  cutting  hardwood 
logs  habitually  produce  rough  lumber  and  crossties.  The  lumber  from 
these  mills  is  usually  graded,  finished,  and  merchandized  by  concentre*- 
tion  yards.  These  rmaller  operations  were  reduced  in  numbers  by  the 
rising  operating  costs  in  the  la  e i950's,  and  early  1960’s. 

In  1961,  the  production  of  hardwood  sawlog  and  veneer  logs  on  the 
Study  Area  reached  the  lowest  point  since  1950.  This  trend  was  in 
step  with  other  producing  areas  of  the  entire  Southeast  (see  exhibit  11). 
Demand  started  to  rise  in  1962. 

Most  of  the  higher  quality  hardwood  sawlogs  are  produced  on  the 
floodplain  of  the  lower  Red  River  and  that  part  of  the  Mississippi 
alluvium  lying  within  the  Study  Area.  All  floodplains  of  the  commercial 
forest  area,  except  possibly  those  of  the  prairie  sections,  will  produce 
factory  grade  logs  under  high-level  forest  management.  In  1962,  the 
level  of  management  of  bottomland  hardwoods  was  generally  poor.  The 
average  volume  of  all  merchantable  sawlogs  was  1,800-2,000  board  feet 
per  acre.  The  average  volume  of  factory  grade  logs  was  considerably 
less.  In  the  average  stand,  the  best  growing  stock  consisted  of  saplings 
and  polesize  trees,  and  about  thirty  percent  of  the  growing  space  was 
occupied  by  cull  trees,  or  competing  vegetation. 

Wood  Pulp  and  Paper  Industry 

The  pulp  and  paper  industry  has  been  a very  important  addition 
to  the  forest  industry  of  the  Study  Area.  The  introduction  and 
expansion  of  this  segment  of  the  industry  has  opened  another  door 
in  National  markets.  A market  for  small  material  made  more 
intensive  forest  management  feasible  for  other  forest  industry  and 
non- industrial  forest  landowners.  The  small  forest  landowner  has  been 
given  the  opportunity  for  more  immediate  returns  from  his  forest  land 
and  management  activities.  The  market  provided  by  the  pulp  industry 
was  the  primary  factor  in  the  large  pine  planning  program  that  took 
place  on  the  Red  River  Basin  and  adjacent  areas.  The  sale  of  chipped 
residues  has  improved  utilization  and  chances  for  profits  for  saw- 
mills and  other  wood  manufacturing  plants. 

The  first  successful  Kraft  papermaking  operation  in  the  states 
of  Arkansas,  Louisiana,  Oklahoma,  and  Texas  started  at  Bogalusa, 
Louisiana,  in  1918.  The  Springhill,  Louisiana,  mill  established  in 
1938,  was  the  first  in  the  Study  Area.  A large  mill  was  established 
at  Hodge,  Louisiana,  adjacent  to  the  Study  Area,  in  1927.  Several 
small  mil  Is ,utilizing  mostly  hardwoods  to  produce  roofing  felt  and  wall 
board  materials,  were  established  between  1949  and  1960. 

The  production  of  pine  pulpwood  on  the  Study  Area  has  followed  a 
generally  steady  rise  between  1950-62.  The  volume  of  hardwood  pulpwood 
produced  doubled  during  this  period.  Table  29  shows  the  1962  production 
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of  pulpwood.  An  additional  9,739,000  cubic  feet  of  pine  mill  residues 
were  chipped  for  wood  pulp.  Pulpwood  was  36.8  percent  of  all  industrial 
roundwood  production. 

The  1962  average  daily  production  of  mills  in  the  Study  area  was 
1,660  tons  of  pulp.  Almost  all  this  pulp  was  processed  into  Kraft 
paper  and  container  board.  Approximately  60,000  tons  of  the  annual 
production  were  converted  into  containers  and  other  finished  products 
by  secondary  manufacturing  facilities. 

On-farm  Use 

Integrated  wood  lots  have  always  been  a convenient  and  economical 
source  of  wood  products  for  use  in  overall  farm  management.  This 
source  of  supply  is  especially  important  to  the  small,  family  type 
operation.  The  1962  production  of  material  used  on-the-farm  in  the 
Study  Area  was  as  follows: 


Volume  1/  -1,000  Cubic  Feet 


State 

Pine 

Hardwoods 

: Total 

Arkansas 

70 

318 

388 

Louisiana 

100 

577 

677 

Oklahoma 

47 

555 

602 

Texas 

53 

208 

261 

Total 

270 

1,658 

1,928 

1/  Not  included  in  Table  28 
Forest  Based  Economic  Activity 

In  1962  industrial  roundwood  (table  29)  produced  on  the  Study  Area 
had  a total  stumpage  value  of  $12,447,389.  The  value  of  these  raw 
products  delivered  at  mills  and  processing  plants  on  the  base  area  was 
$33,494,271. 

Of  the  value  added  in  primary  manufacturing  $57,507,997  was 
attributable  to  1962  wood  production  from  the  Study  Area.  An  additional 
$31,473,542,  attributable  to  Study  Area  timber,  was  added  in  secondary 
manufacturing  processes  on  the  base  1/  area.  Data  on  values  attributable 
to  timber  in  transportation  and  marketing  of  finished  products,  and  in 
the  construction  field  are  not  available. 

In  1962,  14,143  full-time  workers  in  forest  management  and  forest- 
based  industry  whose  employment  was  directly  attributable  to  timber 
resources  of  the  Study  Area,  earned  a total  of  $52,540,880  in  wages 
and  salaries.  The  bulk  of  these  earnings  are  costs  of  harvesting 


1/  Whole  counties  and  parishes  of  the  Basin  Study  Area,  except 
Panola  County,  Texas 

4-24879 

V-70 


A partial  view  of  the  pulp  and  paper  mill  at  Springhill,  Louisiana. 
Impounding  basins  and  fresh  water  lakes  in  the  background  are  used  in 
effluent  disposal.  (Photo  Courtesy  International  Paper  Company) 
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and  processing  stumpage , and  appears  as  value  added  in  data  given  in  the 
preceeding  paragraphs.  This  economic  activity  was  confined  to  the 
base  area. 

Total  employment  in  forest  management  and  forest  industry  on  the 
base  area  was  20,703  full-time  jobs  for  1962.  Wages  and  salaries  earned 
by  this  work  force  totaled  $73,861,808. 

Forest  Productivity  and  Technology 

Projected  National  Consumption 

A comprehensive  study  1/  by  the  USFS  of  trends  in  consumption  of 
industrial  wood  in  the  United  States,  shows  an  actual  consumption  of 
limber  in  1962  of  35  billion  board  feet  and  a projected  consumption 
of  55  billion  in  2010.  The  bulk  of  the  lumber  used  in  2010  is  shown  to 
be  domestic  softwood. 

The  same  report  shows  plywood  and  veneer  consumption  in  2010  as 
over  25  times  the  1962  production.  Softwood  plywood  is  expected  to 
supply  about  79  percent  of  the  2010  consumption. 

'Timber  Trends"  1/  shows  a 2010  consumption  of  pulpwood  more  than 
triple  that  of  1962.  Imports  are  expected  to  furnish  a relatively 
minor  part  of  the  total  supplies  during  the  1970-2010  period.  Domestic 
hardwoods  are  expected  to  furnish  about  45  percent  of  the  total  round- 
wood  for  pulping. 

Study  Area  Interim  Development  and  Productivity 

Figure  9 shows  the  actual  production  of  lumber,  roundwood  pulp- 
wood,  and  chipped  wood  residues  for  the  South  in  the  1961-66  period. 
Similar  data  is  shown  for  softwood  plywood  production  in  the  U.  S. 

Softwood  lumber  production  in  the  South  increased  13-1/3  percent 
from  1962  to  1966.  The  increase  in  production  on  the  Study  Area  was 
about  20  percent  for  the  same  period.  The  transition  of  forest 
industry  on  the  Study  Area  from  small  mills  to  medium  and  large 
modern  mills  has  increased  efficiency  in  manufacturing  and  resulted 
in  higher  quality  products.  The  increasingly  diversified  forest 
industry  is  producing  (1967)  more  and  more  of  the  building  materials 
(paperboard,  particle  board,  softwood  plywood)  that  are  displacing 
lumber  in  some  sectors  of  the  aarket. 


1/  'Timber  Trends  in  the  U.  S.",  Forest  Resource  Report  No.  17, 
U.  S.  Forest  Service,  1963. 
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Pulpwood  Roundwood  Production 
in  the  South 


Softwood  Plywood  Production 
in  the  U.  S. 


II ion  cords  Billion  board  feet 

Figure  9 

CURRENT  WOOD  PRODUCTS  PRODUCTION 
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Hardwood  lumber  production  in  the  South  showed  considerably  less 
increase  in  1961-66  than  did  pine.  The  1966  production  on  the  Study 
Area  was  up  about  5 percent  over  1962.  If  1963-66  trends  in  conversion 
of  hardwood  acreage  on  the  principal  alluvial  lands  continue,  future 
hardwood  lumber  output  on  the  Study  Area  will  drop  considerably  below 
the  consumption  trends  predicted  in  1962  1/. 

There  were  no  softwood  plywood  mills  on  the  base  area  in  1962.  The 
first  of  these  mills  was  established  in  1964.  In  1967  there  were  nine 
pine  plywood  mills  on  the  base  area.  These  mills  have  a total  annual 
capacity  of  640  million  square  feet  (3/8  inch  material).  Another  mill 
of  50-60  million  square  feet  annual  capacity  is  planned  for  construction 
by  1970. 

In  1962  there  was  one  large  pulp  mill  on  the  Study  Area.  Two 
additional  mills  were  under  construction  in  1966.  Final  planning, 
preliminary  to  construction  is  taking  place  in  1967  for  two  additional 
large  pulp  and  paper  mills.  Table  30  shows  actual  and  estimated  pulp 
mill  development  and  increases  in  pulping  capacity  from  1962  to  1980. 

Table  30  - Pulp  1/  and  Paper  Mill  Development  to  1968,  and  Expected 
Development  to  1980,  Red  River  Basin  Study  Area 


Year 

: Number  : 

: of  Mills  : 

Daily  Production  2/ 
(tons  of  dry  pulpT 

1962 

3 

1,750 

1963 

3 

1,750 

1964 

3 

1,770 

1965 

3 

2,045 

1966 

3 

2,075 

1967 

(Two  under 

construct  ion) 

2,100+ 

1968 

5 

3,300 

1975 

8 3/ 

4,600  4/ 

1980 

9 ~ 

5,900  5/ 

1/  Mostly  Kraft  (sulfate)  process,  some  mechanical  and  semi-chemical 
2/  Per  24  hours  of  operation 

3/  Engineering  studies  completed,  mill  sites  purchased,  water  supply 
available,  purchase  of  timber  supply  lands  continuing  In  1968,  3 mills 
4/  New  production  based  on  preliminary  information  fr  m company 
of  f ic  ia  Is 

5/  Allows  for  expansion  of  previously  established  mills  up  to  a 
minimum  level  for  efficient  operation 


1/  ’Timber  Trends  in  the  U.  S.",  Forest  Resource  Report  No.  17,  U.  S. 
Forest  Service,  1963. 
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Projected  Growth,  Cut,  and  Inventory 

Table  31  shows  the  projected  cut,  growth,  and  inventory  of  growing 
stock  for  1980  and  2010,  as  well  as  that  for  the  base  year. 


Table  31  - Timber  Cut,  Growth,  and  Inventory  of  Growing  Stock  in  1962, 
and  Projections  to  l980  and  2010,  Red  River  Basin  Study  Area 


: Cu  f 

Growth 

: Inventory 

Year 

:A11  : Sof  - 

: Hard- :A1 1 

:Soft- 

:Hard- 

:A11 

:Soft-: 

Hard- 

:Species:woods 

:woods:Sp‘  cies:woods 

: woods 

:Spec  ies 

: woods 

woods 

_ _ _ _ 

- million  cubic 

feet  - 

- 

- 

- 

1962 

1/ 

169  116 

53  346 

242 

104 

5,667 

3,090 

2,577 

1980  1/ 

311  218 

93  469 

332 

137 

9,733 

6,027 

3,706 

2010 

2/ 

616  456 

160  396 

262 

134 

7,562 

4,194 

3,368 

1/ 

Volume  based  on  Forest  Survey 

Reports : 

Arkansas  1959, 

Lou  is iana 

1954 

and 

1965,  Oklahoma 

1956,  and  Texas  1955 

and  1965.  Data 

was  adjusted 

to  1962  level.  County  data  was  prorated  to  basin  portion  by  commercial 
forest  land  area. 

2/  Projections  based  on  regional  trends  of  supply  and  demand  pre- 
sented in  Timber  Trends  in  The  United  States,  Forest  Resource  Report 
No.  17,  and  modified  by  historical  trends  and  other  local  factors  on 
the  basin  area. 

Table  32  shows  1980  and  2010  projections  for  sawtimber  cut,  growth, 
and  inventory.  Figure  10  illustrates,  and  compares,  cut  and  growth  for 
1962,  1980,  and  2010.  According  to  these  projections  1/  the  expected 
cut  of  growing  stock  begins  to  exceed  growth  sometime  Tn  the  1980  and 
2010  period.  These  projections  are  based  on  the  1962  level  of  manage- 
ment . 


Table  32  - Timber  Cut,  G.  >wth,  and  Inventory  of  Sawtimber  in  1962,  and 
Projections  to  1980  and  2010,  Red  River  Basin  Study  Area 


Cut 

Growth 

: 

Inventory 

Year 

:A11 

:Spec  ies 

:Soft-:Hard- 
rwoods : woods 

All 

Species 

:Sof t - : Hard- 
woods : woods 

:A11  :Soft-:Hard- 

:Spec  ies  woods  woods 

1962 

1/ 

657 

431  226 

1 ,275 

million  board  feet 
1,052  223  20,275 

13,109  7,166 

1980 

2/ 

1,064 

840  224 

1,623 

1,371  252 

31,074 

23,858  7,216 

2010 

2/ 

1,932 

1,624  308 

1 ,440 

1,213  227 

25,000 

19,313  5,687 

1/  Volume  based  on  Forest  Survey  Reports:  Arkansas  1959,  Louisiana 

1954  and  1965,  Oklahoma  1956,  and  Texas  1955  and  1965.  Data  was  adjusted 
to  1962  level.  County  data  was  prorated  to  basin  portion  by  commercial 
forest  land  area. 

2/  Projections  based  on  regional  trends  of  supply  and  demand  presented 
in  Timber  Trends  in  The  United  States,  Forest  Resource  Report  No.  17, 
and  modi! ied  by  historical  trends  and  other  local  factors  on  the  basin 
area. 


1/  "Timber  Trends",  U.  S.  Forest  Service 
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Recent  (1966)  reports  indicate  that  the  actual  cut  is  significantly 
exceeding  that  established  and  projected  1/  from  1962  information  2/. 

The  origin  in  1964  of  the  southern  pine  plywood  industry,  cr.a  its 
subsequent  rapid  expansion  in  the  Study  Area  in  1965-1966,  has  made 
unforeseen  inroads  on  inventories  am!  is  affecting  the  cut-growth 
relationship.  The  cut  and  growth  relationship  for  hardwoods,  as 
projected  from  1962  information,  has  been  affected  by  large  scale  land 
clearing  that  has  occurred  on  major  alluvial  areas  of  the  Study  Area 
? ince  1962.  A considerate  acreage  of  hardwood  timber  has  been  taken 
out  of  production. 

Since  1962,  establi‘hed  firest.  ndustry  has  been  acquiring  non- 
industry forest  lands  (particularly  .inelands)  in  the  Study  Area.  These 
lands  have  been  effectiv  ly  acquired  by  extended  cutting  contracts, 
Long-term  leases,  and  ou  right  purchase.  This  will  result  in  improved 
orest  management  and  increased  production,  and  will  tend  to  alleviate 
the  unexpected  (in  1962)  drain  on  ir. /entor ies . Further  improvements  in 
utilization  would  also  extend  future  supplies  so«ewhat,  with  the  current 
level  of  forest  management.  Evidence  at  present  (1967),  however, 
indicates  that  forest  industry  on  the  Study  Area  will  further  expand 
its  manufacturing  capacity  in  response  to  future  rises  in  National 
demand  and  improved  market  conditions.  The  growth  and  inventory  made 
available  by  the  1967  level  of  management  is  not  expected  to  sustain 
industry  on  the  area  through  the  period  of  this  Study. 

Forest  Technology 

The  manufacturing  plants  in  the  Study  Area  have  been  modernized 
and  are  capable  of  competing  with  those  of  other  supply  areas.  Improved 
forest  management  is  necessary  on  much  of  the  nonindustry  private 
forest  lands,  if  the  timber  resource  is  to  adequately  sustain  forest- 
based  indus'rial  expansion  in  response  to  increased  National  demands. 

Stumpage  prices  on  the  Study  Area  have  responded  to  increased  demand 
generated  by  new  manufacturing  plants.  Augmentation  of  demand  by  mills 
under  construction  in  areas  of  previously  weak  demand  will  substantially 
reinforce  markets  in  these  areas.  Sound  forest  management,  keyed  to  the 
inherent  productivity  of  the  lands  concerned,  should  repay  initial  costs 
within  a reasonable  period,  increase  land  values,  generate  additional 
sustained  revenue,  and  offer  expanded  economic  opportunities  for  the 
future . 

Where  small  forest  landowners  are  concerned,  cooperative  manage- 
ment ventures  seem  to  offer  the  best  chance  for  continuous  profess  iona 1 - 
level  advice  and  supervision  at  acceptable  costs.  For  the  landowners 


W Guided  by  'Timber  Trends  in  the  U . S.",  Forest  Resource  Report 
No.  17,  U.  S.  Forest  Service 

2/  State  Forest  Survey  reports 
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with  highly  productive  forest  land,  though  of  limited  acreage,  this 
arrangement  offers  worthwhile  economic  returns. 

The  logging  industry  is  a sector  where  improvement  is  imperative 
for  the  economic  health  of  forest  industry  as  a whole.  If  operators 
and  employees  in  the  logging  field  are  to  get  their  share  of  the  future 
wood  dollar,  production  costs  must  be  lowered  substantially.  Improved 
planning  and  organization,  increased  mechanization,  improved  equipment 
and  in  teased  employee  shills  are  needed  for  most  of  these  operations. 

The  distribution  and  volume  of  available  supplies  of  timber  is  an 
important  consideration  in  the  methods  and  equipment  to  be  used. 

Ine  use  of  satellite  processing  stations  to  supply  large  pulp- 
mills  is  an  innovation  that  reduces  transportation  costs  and  simplifies 
wood  storage  problems  and  preliminary  processing  at  the  parent  mill. 
Material  can  be  debarked,  chipped,  screened,  and  then  loaded  pneumatic- 
ally or  by  mechanical  conveyer  into  rail  cars.  The  material  is  ready 
for  the  pulp  digestor  when  it  arrives  at  the  mill. 

Stumpside  chippjers  may  be  used  to  eliminate  skidding.  Roadside 
chipp>ers  could  prove  feasible  where  large  volumes  are  harvested  with  a 
minimum  of  shifting  of  equipment  and  would  improve  utilization. 

Tree-length  logging  for  sawlogs , with  roadside  sorting,  offers 
advantages  in  utilization  and  increased  return  from  stumpage.  Careful 
planning  and  imagination  will  be  needed  to  develop  methods  of  more 
productive  wood  harvesting. 

Oak  and  similar  "hard"  hardwood  species  are  being  used  (1967) 
extensively  in  pap>ermaking  in  some  sections  of  the  southeastern 
United  States.  The  increased  pulping  of  such  sp>ecies  for  particle 
board  and  papier  would  permit  the  utilization  of  large  areas  of  upland 
hardwoods,  now  bearing  stands  poorly  merchantable  for  sawlogs.  This 
would  produce  needed  income  for  landowners  and  materially  extend 
industrial  wood  supplies.  Pulpwood  sales  could  be  used  to  remove 
low-quality  portions  of  bottomland  hardwood  stands,  while  retaining 
ample  growing  stock  of  desirable  species  and  quality  for  a sawlog 
stand. 

On  productive  sites,  plantations  of  cottonwood  and  sycamore, 
worked  on  short  rotations,  app>ear  feasible.  Pole-size  sycamore  can  be 
chippred  and  processed  for  papier  without  debarking.  If  chipping  at 
stumpside  is  added  to  such  an  operation,  pulp  material  could  be  harvested 
in  very  short  rotations  and  would  provide  a rapid  return  of  capital. 

Marketing 

Rising  National  demand  for  wood  products  and  the  rapid  establish- 
ment of  large,  modern  softwood  plywood  plants  on  the  Study  Area  and 
base  area  since  1962  have  strengthened  the  pine  sawlog  stumpiage  market 
(see  exhibits  12  and  13).  Pulp  and  papier  mills  now  under  construction 
and  committed  to  construction  will  substantially  augment  pulp  stumpage 
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markets  throughout  the  Study  Area.  The  increasing  scarcity  of  high- 
grade  hardwood  logs  is  a definite  factor  in  rising  stumpage  and  log 
prices  (exhibits  12  and  13). 

For  best  results,  forest  landowners  should  sell  stumpage  at,  or 
after,  financial  maturity.  Intermediate  cuts  should  yield  the  highest 
value  in  a combination  of  immediate  returns  and  improvement  of  the 
remaining  stands.  Saleable  trees  should  be  offered  to  all  producers. 
Combinat ion  sales  tc  improve  the  return  on  high-demand  material  such 
as  pilin,;  and  veneer  logs  should  be  considered.  Small  owners  of  adjacent 
lands  should  consider  combined  s lies  in  order  to  demand  top  market 
prices.  Ownerships  combined  in  one  plan  and  managed  cooperatively  in 
sustained  yield  could  readily  adopt  this  method.  As  logging  operations 
become  more  mechanized,  value  of  low-volume  stumpage  will  be  discounted  to 
cover  higher  equipment  operating  cost  and  depreciation. 

Most  of  the  lumber  manufactured  by  mills  in  the  Study  Area  is  now 
finished,  trimmed,  and  packaged  before  shipment.  Most  finished  material 
is  protected  from  the  weather  during  shipment.  Such  merchandizing  is 
attractive  to  wholesalers  and  consumers  (see  exhibits  14  and  15  for 
1961-66  lumber  prices).  Wei  1 -f inished  dimension  material  has  a special 
utility  in  the  construction  field  in  raising  the  productivity  of  high- 
cost  labor.  The  paper  industry  can  be  expected  to  add  more  variety 
to  its  products  as  market  opportunities  occur  and  mill  capacity  becomes 
available.  With  the  processes  and  techniques  now  available,  almost  any 
paper  product  can  be  manufactured  from  available  wood-fiber  materials. 

To  remain  competitive  in  the  future,  forest  industry  must  give 
merchandizing  and  customer  service  the  same  careful  attention  given  forest 
management  and  plant  operation. 
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WATER  AND  RELATED  LAND  RESOURCE  PROBLEMS 


WATER  RESOURCE  PROBLEMS 

The  diversity  of  soils,  topography,  land  use,  a iual  rainfall, 
types  of  agriculture,  and  distribution  of  population  in  the  Study 
Area  are  some  of  the  factors  related  to  various  problems  that  were 
considered  in  this  comprehensive  study.  Problems  were  investigated  in 
each  of  the  193  CN1  Watersheds  in  the  24  tributary  basins. 

Flood  Problems 


Flooding  is  a major  problem  on  the  alluvial  soils  of  the  Red 
River  and  its  tributaries.  Average  annual  precipitation  in  the  Red 
River  ranges  from  about  39  inches  at  Durant,  Oklahoma,  to  approximately 
60  inches  at  Alexandria,  Louisiana.  The  average  annual  amounts  of 
moisture  are  adequate  to  produce  satisfactory  agricultural  yields,  but 
the  problem  concerns  rainfall  distribution  for  efficient  use. 

Flooding  in  the  Red  River  Alluvium  was  investigated  only  where 
flood  problems  occur  in  association  with  other  problems  such  as 
inadequate  drainage  or  drought.  Flooding  in  the  Red  River  Allumium 
is  caused  by  headwater  runoff  and  also  backwater  from  the  Red  River 
during  high  stages.  Damages  in  the  Red  River  Alluvium  from  flooding 
by  Red  River  were  evaluated  by  the  USAE  and  are  not  included  in  these 
damage  estimates. 

The  major  flood  damage  on  agricultural  land  is  to  crops  and 
pastures.  The  flood  problem  is  most  severe  on  floodplains  of  high 
productivity  and  intensive  use.  Such  soils  may  be  found  in  the  Southern 
Mississippi  Valley  Alluvium  and  the  Texas  Blackland  Prairie. 

Floodplains  in  the  Southern  Coastal  Plain  LRA  are  generally  used 
for  a less  intensive  type  of  agriculture  with  a major  portion  in  wood- 
land and  flood  problems  are  only  moderate.  The  Ouachita  Mountains 
LRA  includes  a small  percentage  of  floodplain  and  problems  from  flood- 
ing are  of  a minor  nature.  There  is  a small  amount  of  open  land  and 
scarcely  any  cropland  along  the  narrow  valleys.  There  are  few  problems 
from  flooding  in  the  other  land  resource  areas,  which  comprise  a minor 
portion  of  the  Study  Area. 

Other  problems  to  agriculture  from  flooding  include  livestock 
losses,  damages  to  fences,  levees,  and  farm  equipment.  Nonagricultural 
flood  problems  are  primarily  from  damage  to  roads  and  bridges.  Damages 
occur  most  frequently  to  county  or  secondary  roads.  Highways  with 
asphalt  surface  pavements  are  also  damaged  by  inundation  for  extended 
periods,  although  all  of  the  damage  often  does  not  become  apparent 
for  several  months  after  the  flood. 

Problems  are  encountered  where  flooding  occurs  within  the  corporate 
limits  of  a town,  or  city,  and  this  is  classed  as  urban  damage.  The 
problems  may  affect  either  residential  areas  or  business  establishments 
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Cropland  and  Pastureland  Flooding 
Southern  Mississippi  Valley  Alluvium,  Caddo  Parish,  Louisiana 


Red  River  Bank  Caving  Encroachment  on  Cotton  Field--Caddo  Parish,  Louisiana 
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or  both.  Examples  of  such  problems  are  found  in  a number  of  towns 
scattered  throughout  the  Study  Area.  Normal  growth  and  development 
is  retarded  in  areas  with  this  problem. 


Floodplain  erosion  problems  occur  frequently.  These  are  always 
associated  with  other  floodwater  problems.  The  greatest  of  these  con- 
cerns the  forming  of  scour  channels  in  the  floodplain.  Severity  of 
scour  damage  is  correlated  with  depth  of  water  flowing  over  the  land. 

Erosion  of  streambanks  is  of  minor  importance  except  along  the 
main  stem  of  Red  River  and  in  isolated  cases  elsewhere.  Bank  stabil- 
ization studies  for  the  Red  River  have  been  made  by  the  USAE.  The 
most  extensive  other  area  of  channel  enlargement  is  along  Upper  North 
Sulphur  River  in  the  Sulphur  River  Tributary  Basin. 

The  most  prevalent  sediment  problem  is  deposition  on  floodplain 
land.  It  results  in  decreased  production  yields  of  crops  and  pasture 
from  existing  yield  potential  in  the  absence  of  sediment  damage. 
Sediment  problems  also  occur  from  deposition  in  reservoirs.  This 
necessitates  inclusion  of  additional  capacity  for  sediment  storage  in 
design  of  reservoirs. 


Sediment  Deposits  up  to  16  inches  in  Depth  from  one  Flood --Bossier  Parish, 
Louis iana 
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Other  problems  are  encountered  and  include  certain  indirect  losses 
which  result  from  flooding  even  though  the  property  involved  was  not 
flooded.  Some  examples  include  loss  of  business  due  to  interruption  and 
rerouting  of  traffic,  value  of  extra  feed  required  for  livestock,  and  food 
spoilage  as  a result  of  flooding. 

Land  use  and  flood  damages  were  estimated  to  determine  the  magnitude 
of  the  flood  problem  in  each  CNI  watershed.  In  watershed  investigations, 
the  floodplain  was  defined  as  the  maximum  area  which  would  be  inundated 
by  floodwater,  without  project  conditions,  by  a storm  of  approximately 
25-year  expected  frequency.  Floodplain  area  estimates  were  prepared  for 
all  CNI  watersheds.  An  estimated  floodplain  area  of  77,746  acres  occurs 
in  watershed  projects  authorized  for  construction  prior  to  December  31, 
1962.  Floodplain  major  land  use  for  each  of  these  CNI  watersheds  is 
summarized  in  Exhibit  16. 

Flooding  is  a problem  on  about  1,132,136  acres  of  floodplain  in 
watersheds  considered  feasible  for  development  and  initiation  of  con- 
struction within  10-15  years.  Floodplain  major  land  use  by  tributary 
basins  and  CNI  watersheds  in  this  category  are  summarized  in  Exhibit  17. 

Flooding  is  a problem  on  approximately  78,150  acres  of  floodplain  in 
six  watersheds  that  are  considered  feasible  for  development  after  10-15 
years.  Floodplain  major  land  use  is  summarized  for  each  of  these  water- 
sheds in  Exhibit  18. 

The  remaining  floodplain  consisting  of  1,761,858  acres  is  in  water- 
sheds considered  not  -easible  for  development  at  this  time.  This  area  is 
primarily  woods  and  pasture  with  flood  problems  of  minor  nature.  Flood- 
plain  major  land  use  for  each  of  these  watersheds  is  summarized  in 
Exhibit  19. 

Average  annual  flood  damages  were  compiled  from  Public  Law  566 
Watershed  Work  Plans,  data  developed  during  selected  watershed  detailed 
investigations,  and  data  developed  during  field  examination  scope  studies 
in  the  remaining  watersheds.  Floodwater,  sediment,  erosion  (floodplain 
scour),  and  indirect  damages  are  estimated  at  $9,639,600  annually, 
exclusive  of  damages  on  major  floodplains  investigated  by  the  USAE.  These 
annual  damages  will  be  reduced  to  $8,513,665  by  upstream  watershed  projects 
authorized  prior  to  1963. 

Flood  damage  problems  are  greatest  in  CNI  watershed  groups  in  which 
planning  and  construction  have  already  been  initiated  and  those  which  are 
feasible  for  project  development  and  initiation  of  construction  within 
10-15  years.  About  $7,619,420  or  approximately  78  percent  of  all  flood 
damages  occur  in  these  watershed  groups.  Flood  damages  for  each  watershed 
of  each  group  are  included  in  Exhibits  20  and  21.  These  damages  are  sum- 
marized for  each  group  of  watersheds  in  Table  33. 

Flood  damages  in  the  group  of  six  watersheds  considered  feasible  for 
project  development  after  1980  average  $211,580  annually.  The  group  of 
watersheds  that  is  not  considered  to  be  feasible  for  development  also  con- 
tribute to  total  flood  damages.  Average  annual  flood  damages  are  estimated 
at  $1,808,600  for  the  latter  group. 
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Table  33  - Estimated  Average  Annual  Flood  Damages,  Red  River  Basin  Study 
Area 


Floodwater 

Watershed  :Agricul-:Nonagri- 
Group  rtural  : cultural 


Watersheds 

authorized 

for 


Sediment 


Erosion 


Indirect  : Total 


- dollars  - 


operations  914,090 

Watersheds 

146,270 

73,560 

116,460 

127,260 

1,377,640 

feasible  for 

development 

by  1980  5,291,345 

380,410 

114,625 

139,440 

315,960 

6,241,780 

Total  6,205,435 

526,680 

188,185 

255,900 

443,220 

7,619,420 

Inadequate  Drainage  Problems 

Drainage  includes  works  of  improvement  installed  for  the  purpose  of 
lowering  the  water  level  in  areas  that  under  natural  conditions  are  swamps 
marshes  or  lakes,  or  in  areas  where  normal  precipitation,  seepage,  or 
excess  irrigation  water  keeps  soil  too  wet  for  sustained  agricultural  use. 
A large  portion  of  the  area  with  flood  problems  is  also  considered  to 
have  drainage  problems.  These  are  incidental  to  problems  of  flooding 
and  occur  only  so  long  as  flood  problems  persist. 
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In  flatlands,  the  problems  of  inadequate  drainage  are  considered 
inseparable  from  problems  of  flooding  due  to  their  interrelationship. 
Thus,  the  acreage  with  drainage  problems  is  considered  to  have  a combined 
problem  of  inadequate  drainage  and  flooding. 

A tabulation  of  acreages  with  a combined  drainage  and  flood  problem 
reveals  approximately  4,82 2,400  acres  in  this  category.  An  inventory  of 
*-he  acreage  with  a drain sge  and  flool  problem  by  land  use  and  tributary 
basins  in  shown  in  Table  34. 


Table  34  - brainage  and  Flood  Problem  Areas  by  Tributary  Basins  and  Major 
Land  Uses,  Red  River  Basin  Study  Area 


Drainage  and 

Flood  Problem 

Area 

Tributary  Basin 

: Cropland  : 

Pasture 

: Woodland 

: Total 

- 

- thousand  acres  - 

- 

Barkman  Creek 

4.9 

2.5 

14.2 

21.6 

Bayou  Jean  de  Jean 

0.2 

0.5 

16.6 

17.3 

Bayou  Pierre 

41.8 

77.1 

165.3 

284.2 

Bayou  Rapides 

8.1 

16.1 

8.8 

33.0 

Bayou  Rigolette 
Black  and  Saline 

7.8 

15.8 

47.6 

71.2 

Lakes 

1.8 

16.0 

172.6 

190.4 

Blue  River 

1.3 

3.4 

10.7 

15.4 

Boggy  Creek 

16.3 

22.7 

105.7 

144.7 

Bois  d'Arc  Creek 

3.1 

5.5 

33.2 

41.8 

Cane  River 
Chatlin  Lake  and 

7.3 

40.7 

110.6 

158.6 

Associated  Area 

80.6 

87.1 

231.2 

398.9 

Cypress  Creek 

69.9 

93.0 

337.1 

500.0 

Kiamichi  River 

5.0 

24.9 

75.1 

105.0 

Little  River 

13.3 

39.9 

298.4 

351.6 

Loggy  Bayou 

41.4 

41.1 

516.4 

598.9 

Maniece  Bay  hj 

3.2 

9.7 

20.7 

33.6 

McKinney  Bayou 
Intervening  Areas  - 
Arkansas  and 

17.8 

10.8 

73.9 

102.5 

Oklahoma 

intervening  Areas  - 

28.9 

51.7 

85.7 

166.3 

Texas 

109.4 

39.6 

227.1 

376.1 

Nantachie  Creek 

0 

0.3 

10.1 

10.4 

Posten  Bayou 

Red  River  Backwater 

20.1 

6.6 

15.9 

42.6 

Area 

17.8 

23.6 

363.3 

404.7 

Red  River  Main  Stem 

9.1 

26.5 

72.1 

107.7 

Sulphur  River 

136.7 

131.0 

378.2 

645.9 

Total 

645.8 

786.1 

3,390.5 

4,822.4 

? 4H7-* 
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Drainage  and  flood  problem  areas  exist  in  all  land  resource  areas. 
The  Southern  Mississippi  Valley  Alluvium  and  Southern  Coastal  Plain 
LRA  contain  85  percent  of  the  drainage  and  flood  problem  area  with  the 
Southern  Mississippi  Valley  Alluvium  LRA  containing  the  greater  amount. 

Drought  and  Irrigation  Problems 

Drought  problems  vary  from  year  to  year.  Although  there  has  been 
some  supplemental  irrigation  in  the  basin  by  individuals  for  many  years, 
the  practice  was  intensified  during  the  drought  of  1956. 

Although  the  average  annual  precipitation  is  adequate  for  satis- 
factory yields  of  crops  and  pasture  throughout  the  Study  Area,  its 
untimely  distribution  greatly  increases  the  risks  involved  in  agricul- 
tural production,  thereby  bringing  about  the  desirability  for  supple- 
mental irrigation.  All  irrigation,  except  for  rice,  is  classed  as 
supplemental . 

Data  on  current  irrigation  development,  totaling  approximately 
42,000  acres  in  the  Study  Area,  are  summarized  in  the  Irrigation 
Appendix.  About  34,000  additional  acres  have  been  irrigated  pre- 
viously. Rice,  the  predominant  irrigated  crop,  comprises  over  60 
percent  of  the  irrigated  area  in  Louisiana.  Other  major  crops  on  land 
with  drought  problems  are  cotton,  alfalfa,  corn,  and  pasture.  In 
Oklahoma  and  Texas,  supplemental  irrigation  has  been  extended  to 
peanut  acreages. 


Water  Quality  Control  Problems 


Extensive  water  pollution  stems  from  natural,  municipal,  indust- 
rial, and  agricultural  sources.  With  the  population  increase  and 
industrial  growth  predicted  for  the  area,  pollution  problems  will 
become  more  acute  unless  corrective  action  is  taken. 

Salt  from  natural  sources  above  Lake  Texoma  creates  pollution 
problems  in  Red  River  below  Denison  Dam.  Ten  significant  natural  brine 
emmission  areas  have  been  located  by  the  Public  Health  Service  1/. 

Five  source  areas  are  located  on  the  Prairie  Dog  Town  Fork  tributary, 
three  are  on  the  Wichita  River  tributary,  one  is  on  the  Pease  River 
tributary,  and  one  is  on  the  Elm  Fork  tributary. 

Turbidity,  caused  by  sediment,  is  objectionable  for  esthetic  and 
other  reasons.  It  is  detrimental  because  it  inhibits  the  growth  of 
plants  important  to  fish  food,  and  it  renders  the  water  unsuitable  for 
many  municipal  and  industrial  uses. 


1/  Figure  IV-6,  Arkansas-Red  River  Basins,  Water  Quality  Conservation, 
Appendix  Volume  I;  U.  S.  Department  of  Health,  Education,  and  Welfare, 
June  1964. 


Municipalities  pollute  streams  primarily  through  sewage  waste 
disposals.  The  available  oxygen  in  water  is  used  for  decocnpor ition  of 
organic  wastes.  Where  large  quantities  of  wastes  are  dumped  into 
streams,  the  oxygen  content  of  the  water  can  fall  below  a critical 
point  needed  for  survival  of  fish.  When  this  happens,  even  for  a short 
period  of  time,  a fish  kill  will  result. 

Paper  mill,  poultry  processing  plant,  and  oil  field  effluents  are 
the  principal  causes  of  both  local  and  far-reaching  pollution  problems. 
In  the  manufacturing  process,  wondpulp  mills  take  in  large  quantities 
of  good  quality  water  and  cast  off  similar  quantities  of  polluted  water. 
Effluent  from  processing  plants  intensifies  the  presence  of  disease- 
causing  organisms.  Brine  from  oil  field  operations  kills  all  vegetation 
and  renders  water  unfit,  for  nearly  all  uses. 

Agricultural  practices  cause  several  pollution  problems.  The 
erosion  of  tilled  land  increases  turbidity.  Insecticides,  herbicides, 
and  chemical  fertilizers  from  treated  fields  sometimes  contaminate 
natural  streams.  In  some  areas,  irrigation  return  water  with  high  con- 
centrations of  soluble  salts  impairs  water  quality  in  receiving  streams. 

The  EWPCA  evaluated  all  water  quality  problems.  Their  studies  are 
covered  in  detail  in  Appendix  XI. 

Recreation  Problems. 


Inadequate  water  areas  and  associated  recreation  facilities  are 
recreation  problems.  The  Study  Area  has  large  areas  of  surface  water, 
but  the  distribution  is  inadequate  to  meet  water-orientated  recreation 
needs.  For  example:  Lake  Texoma  is  adjacent  to  Denison  and  Sherman, 

Texas,  and  Durant,  Oklahoma.  However,  the  needs  for  water  and  associated 
recreational  facilities  are  evident  in  the  CNI  watersheds  in  which  these 
cities  are  located.  The  increasing  population  and  greater  individual 
participation  compounds  the  recreation  problem.  BOR  studies  indicate 
that  problems  will  be  intensified  in  future  years. 

The  increasing  use  made  of  areas  open  to  public  hunting  shows 
clearly  the  great  need  for  additional  such  areas.  National  Forest  lands, 
state-owned  hunting  areas,  and  those  privately-owned  areas  open  to 
public  hunting,  cannot  meet  the  demand.  There  is  a clear  and  increasing 
need  for  the  development  of  hunting  opportunities  on  private  lands, 
now  closed  to  public  use. 

As  the  population  increases  and  urban  living  becomes  more  organ- 
ized, the  demand  for  forest-oriented  recreation  will  grow.  Areas  of 
National  Forests  and  state  parks  and  forests  will  continue  to  be 
developed  for  such  recreational  use;  however,  the  demand  within  the 
period  of  this  study  report  may  well  exceed  the  expected  capacities 
of  these  areas.  Table  35  shows  the  1958  to  1965  trends  in  use  of 
developed  recreational  areas  on  National  Forests  and  National  Grass- 
lands in  the  Study  Area.  Too-heavy  use  or  overcrowding  on  such 
areas  detracts  from  the  recreational  experience  for  many  users.  The 
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development  of  forest  areas  for  recreational  use  offers  an  economic 
opportunity  to  private  landowners. 

Table  35  - Use  of  Recreational  Facilities  on  National  Forests  System 
Lands  on  Base  Area 


: 

National  Forests  : 

National  Grasslands 

: 

1958 

1962 

1965  : 

1958 

1962 

1965 

- 

- 

visitor- 

days  1/  of 

actual  use 

- 

Camping 

26,400 

47,350 

245,043 

- 

550 

900 

Picnicking 

53,075 

102,702 

217,981 

1,800 

2,500 

2,500 

Swimming 

20,450 

40,070 

52,424 

2,500 

- 

- 

Boating 

4,500 

12,274 

15,815 

3,000 

600 

550 

Hiking  and 

Scenic  Areas 

27, 837 

52,867 

55,885 

- 

- 

- 

Total 

132,262 

255,263 

587,148 

7,300 

3,650 

3,950 

1/  Equivalent  to  12  hours  use  by  one  individual  (different  individuals 
may  be  involved  in  any  one  visitor-day's  use) 


Water  Supply  Problems 
Municipal  and  Rural  Community 

During  field  examination  scope  studies,  inquires  were  made  regard- 
ing existing  or  potential  shortages  of  water  supply  for  municipal  or 
industrial  use,  in  an  effort  to  identify  water  supply  problems.  Water 
supply  problems  are  also  described  in  the  PUS  Publication  775  (latest 
revision)  "Inventory  Water  Facilities".  The  UVPCA  developed  projected 
municipal  and  industrial  water  supply  needs.  These  are  covered  in 
detail  in  Appendix  XI. 

Almost  all  of  the  cities  and  larger  towns  in  the  Study  Area  obtain 
their  water  supply  from  surface  storage  in  reservoirs.  A few  towns 
obtain  their  water  directly  from  streamflow.  Bossier  City,  Louisiana, 
and  Durant,  Oklahoma,  pump  water  from  Red  River  and  Blue  River,  respec- 
tively. Wells  are  the  source  of  water  for  rural  residents  and  smaller 
towns  and  communities.  Lack  of  water  supplies  dependable  for  sustained 
use  may  cause  industry  to  hesitate  to  locate  in  some  towns.  These 
problems  were  recognized  in  developing  several  P.  L.  566  watershed 
work  plans. 

Forest  Industry 

Water  supplies  for  potential  development  of  forest  industry  are 
recognized  as  a problem.  The  heavy  users  of  consequence  are  the  pulp 
and  paper  mills.  Other  forest  industry  is  usually  supplied  by  local 
or  municipal  systems  without  excessive  drain  on  the  source. 
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The  USFS  inventoried  present  and  foreseeable  needs  by  established 
pulp  and  paper  mills  in  the  Study  Area.  These  data  were  developed  from 
estimates  by  plant  managers  and  studies  of  pulp  and  paper  making  by  the 
USGS  and  others.  In  developing  possible  future  water  needs,  pulp  and 
paper  mills  for  full  utilization  of  the  wood  raw  material  were  considered 
as  built.  These  establishments  have  been  suggested  or  recommended  by 
recent  engineering  studies  and  by  studies  made  by  public  agencies  inter- 
ested in  forest  utilization.  (These  studies  assume  that  per  capita 
paper  consumption  will  continue  at  the  level  necessary  to  absorb  all 
products  supplied  by  the  basin  area.)  Construction  of  all  proposed 
mills  was  considered  to  be  feasible  by  the  year  2000.  In  setting  water 
needs  by  future  installations  of  heavy  forest  industry,  allowances  were 
made  for  subsequent  expansion  and  increased  production  as  a result  of 
improved  efficiency.  Water  supply  problems  represented  by  these  present 
and  apparent  future  needs  were  brought  to  the  attention  of  the  FWPCA 
for  developing  data  for  the  Appendix  XI  and  are  shown  in  Exhibit  22. 

LAND  RESOURCE  PROBLEMS 

Erosion,  Soil  Limitation,  and  Excess  Water  Problems 


Land  resource  problems  were  classified  into  three  general  categories. 
The  major  problem  is  soil  erosion.  Excess  water  and  soil  limitations  in 
the  root  zone  are  two  lesser  problems.  Extent  of  problems  was  estimated 
by  major  land  uses  and  land  capability  subclasses. 


Unprotected  Cropland  Sheet  and  Gully  Erosion 
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Subclasses  were  not  recognized  in  land  capability  Class  I.  All 
other  land  capability  classes  were  divided  into  appropriate  subclasses 
to  identify  the  land  resource  problems.  Subclass  Ce)  includes  soils  that 
have  limitations  in  use  because  erosion  is  the  dominant  problem  or 
hazard.  Soil  erosion  susceptibility  and  past  erosion  damage  are  the 
principal  factors  for  placing  soils  into  this  subclass. 

Uibclass  (w)  includes  soils  that  have  limitations  in  use  because 
excess  water  is  the  dominant  problem  or  hazard.  Soil  wetness,  high 
water  table,  overflow,  and  poor  drainage  are  factors  for  placing  soils 
into  this  subclass. 

Soils  with  root  zone  limitations  as  the  dominant  hazard  or  limita- 
tion in  use  were  included  in  subclass  (s).  Factors  such  as  shallow 
soils,  stoniness,  low-moisture-holding  capacity,  low  fertility  that  is 
difficult  to  correct,  and  salinity  or  alkalinity  limit  root  zones  in 
this  subclass. 

The  dominant  kind  of  soil  problem  or  hazard  that  affects  limita- 
tion in  land  use  determined  the  subclass  into  which  soils  were  placed. 
Where  two  kinds  of  soil  problems  or  hazards  that  can  be  modified  or 
corrected  are  essentially  equal,  soils  were  included  in  subclasses 
according  to  the  priority  (e),  (w) , and  (s).  For  example,  in  parts  of 
the  Study  Area,  land  use  may  be  limited  equally  by  erosion  and  excess 
water  problems  or  hazards.  In  such  cases,  soils  would  be  included  in 
subclass  (e)  and  would  not  be  included  in  subclass  (w) . 

Major  land  use  distribution  by  land  capability  subclasses  is  a 
primary  factor  in  determining  the  scope  and  magnitude  of  land  resource 
problems.  An  inventory  of  land  capability  subclasses  by  major  land 
uses  is  shown  in  Table  36. 

Of  the  17,333,300  acres  in  the  inventory  area,  about  16,559,800 
acres  are  included  in  land  capability  subclasses  that  have  either 
erosion,  soil,  or  excess  water  problems.  Soil  erosion  is  the  major 
problem.  It  affects  almost  51  percent  of  the  entire  acreage  of  the 
land  resource  problem  area.  Excess  water  and  soil  condition  problems 
affect  about  31  and  18  percent,  respectively,  of  the  entire  problem 
area . 


Soil  erosion  problems  are  concentrated  in  land  capability  classes 
that  are  capable  of  producing  cultivated  field  crops.  About  79  percent 
of  the  erosion  problems  occur  on  soils  in  Land  Capability  Classes  I to  IV 
and  only  21  percent  occur  on  the  land  area  that  is  best  suited  to  native 
vegetation.  Soil  condition  problems  exist  predominantly  on  land  that 
is  best  suited  to  native  vegetation.  The  excess  water  problems  exist 
entirely  on  land  resources  that  are  capable  of  producing  field  crops 
and  pasture  plants  if  the  hazard  were  removed. 

Land  resource  problems  vary  considerably  by  states.  Tabulations 
showing  land  capability  classes  by  states  and  land  resource  problems 
by  subclasses  are  included  in  Exhibit  23. 
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Table  36  - Land  Capability  Subclass  Distribution  by  Major  Land  Uses, 
Red  River  Basin  Study  Area,  1962  Conditions 


Land  Capabil ity; 
Class  and  : 

Subclass  : 

Cropland  : 

Grazing 

Land 

: Woodland 

: Miscell- 

: aneous 

: Land 

: Total 

- 

- 

- 

thousand 

acres  - 

- 

Subclass  lie 

765.7 

435.7 

754.0 

85.5 

2,040.9 

Subclass  Ille 

1,048.9 

855.3 

1,388.5 

127.6 

3,420.3 

Subclass  IVe 

137.4 

267.8 

675.5 

45.1 

1,145.8 

Subclass  Vie 

28.7 

154.7 

807.8 

63.8 

1,055.0 

Subclass  VI  le 

64.5 

138.3 

533.5 

5.0 

741.3 

Subtotal 

2,065.2 

1,851.8 

4,159.3 

327.0 

8,403.3 

Subclass  11 s 

343.7 

111.4 

126.8 

8.2 

590.1 

Subclass  Ills 

57.0 

29.9 

138.8 

7.8 

233.5 

Subclass  IVs 

4.4 

5.4 

21.7 

3.9 

35.4 

Subclass  Vis 

0.9 

2.8 

16.0 

- 

19.7 

Subclass  VIIs 

0.1 

204.8 

1,949.7 

5.7 

2,160.3 

Subtotal 

406.1 

354.3 

2,253.0 

25.6 

3,039.0 

Subclass  IIw 

190.6 

162.2 

319.6 

21.7 

694.1 

Subclass  IIIw 

218.5 

261.7 

772.4 

14.3 

1,266.9 

Subclass  IVw 

26.9 

60.3 

575.3 

1.6 

664.1 

Subclass  Vw 

105.1 

323.2 

2,044.1 

20.0 

2,492.4 

Subtotal 

541.1 

807.4 

3,711.4 

57.6 

5,117.5 

Total 

3,012.4 

3,013.5 

10 ,123.7 

410.2 

16,559.8 

Sedimentat ion 


Sediment  production  rates  per  unit  of  area  are  related  to  the  size 
of  the  drainage  area  contributing  the  sediment.  A distinct  trend  toward 
lower  rates  of  production  per  unit  of  area  is  evident  as  the  drainage 
area  increases  in  size.  Table  37  shows  average  rates  of  sediment  pro- 
duction per  square  mile  by  LRA  and  the  variations  in  the  rates  as  related 
to  the  size  of  the  drainage  areas. 

Sediment  produces  detrimental  effects  other  than  those  associated 
with  flooding  and  reservoir  sedimentation.  Water  pollution  caused  by 
sediment  in  stream  transport  is  a significant  problem  in  water  quality 
control.  Municipal  and  industrial  water  users  generally  must  process 
stream  water  prior  to  consumption;  costs  for  these  purification  processes 
are  affected  depending  upon  the  amount  of  suspended  and  colloidal 
sediment  load. 

Sediment  concentrated  in  stream  water  sometimes  results  in  reduc- 
tions in  the  fish  population  because  of  strangulation  of  some  species. 
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Aside  from  the  unattractiveness  of  muddy  water,  costs  are  incurred  in 
maintaining  the  cleanliness  of  recreational  use  facilities. 


Table  37  - Relation  of  Average  Annual  Rate  of  Sediment  Production  to 
Land  Resource  Area  and  Drainage  Area  Size  - Red  River  Basin  Study  Area 


Land  Resource  Area  : 

Drainage 

Area 

: Sediment 

: Production  Rate 

square 

acre -feet /square- 

miles 

mile/year 

Central  Rolling  Red  Prairies 

1 

0.94 

10 

0.75 

20 

0.70 

Cross  Timbers 

1 

3.  50 

10 

1 . 77 

20 

1.45 

Cross  Timbers  (Granitic  Soils) 

1 

2.80 

10 

1 . 35 

20 

1 .10 

Grand  Prairies 

1 

0.90 

10 

0.67 

20 

0.61 

Texas  Blackland  Prairie 

1 

2.52 

10 

1 .60 

20 

1 . 35 

Cherokee  Prairies 

1 

0.90 

10 

0.59 

20 

0.47 

Ouachita  Mountains  (Includes 

Ozark  Highland) 

1 

0.70 

10 

0.41 

20 

0.30 

Southern  Mississippi  Valley  Alluvium 

1 

0.55 

10 

0 39 

20 

0 35 

Southern  Coastal  Plain 

1 

0.77 

10 

0.49 

20 

0.43 

Southern  Mississippi  Valley  Uplands 

1 

0.66 

10 

0.40 

20 

0.35 

Forest  Land  Problems 


The  loss  of  feasible  growth  and  quality  of  merchantable  production 
and  the  lack  of  forest  conditions  that  generate  needed  benefits  in  eoil 
and  water  management  are  the  basic  problems  that  affect  the  forest 
resource.  dany  forest  landowners  lack  sufficient  inventory  and  developed 
growth-potential  for  be  t returns  in  the  strengthening  stumpage  markets 
of  the  Study  Area.  Poo:-  condition  of  forest  cover  and  inadequate 
development  of  forest  soils  on  much  of  this  acreage  reduce  considerably 
the  benefit  ial  influence  of  forest  ireas  on  ground  water  recharge  and 
sediment  re.  Suction. 

Table  38  shows  commercial  forest  land  by  area-condition  class.  In 
deriving  ti  is  data,  desirable  growing  stock  on  the  upland  area  was  con- 
sidered to  be  vigorous  southern  pi'ies,  or  well-formed  hardwoods  of  a 
readily  merchantable  species,  growng  on  a site  capable  of  producing  a 
merchantable  tree.  Desirable  growing  stock  on  bottomland  areas  is  well- 
formed,  vigorous  hardwoods  of  a species  readily  acceptable,  or  preferred, 
for  factory  use.  The  acreage  breakdown  in  Table  38  indicates  a general 
lack  of  desirable  growing  stock,  and  occupation  of  much  stand  space  by 
worthless  or  low-value  trees  and  competing  vegetation. 

Table  38  - Area  of  Commercial  Forest  Land  by  Area  - Condition  Class, 

Red  River  Basin  Study  Area 


Area-Condition  Class  1/ 

Thousand  Acres 

: 

Percent 

1 

857.3 

8 

2 

935.2 

9 

3 

2,131.6 

21 

4 

1,534.7 

15 

5 

3,538.9 

35 

6 

1,182.9 

12 

All  Classes 

10,180.6 

100 

Source:  State  Forest  Survey  Reports,  Southern  Forest  Experiment 

Station,  1JSFS 

1/  Definitions: 

Class  1 - Areas  70  percent  or  more  stocked  with  desirable  trees 
Class  2 - Areas  40  to  70  percent  stocked  with  desirable  trees  and 
with  30  percent  or  less  of  the  area  controlled  by  acceptable  growing- 
stock  trees,  cull  trees,  inhibiting  vegetation,  slash  or  nonstockable 
condit ions 

Class  3 - Areas  40  to  70  percent  stocked  with  desirable  trees  and 
with  more  than  30  percent  of  the  area  controlled  by  other  trees/or 
conditions  that,  ordinarily,  prevent  occupancy  by  desirable  trees 

Class  4 - Areas  less  than  40  percent  stocked  with  desirable  trees, 
but  70  percent  or  more  stocked  with  growing-stock  trees 

Class  5 - Areas  less  than  40  percent  stocked  with  desirable  trees, 
but  40  to  70  percent  stocked  with  growing-stock  trees 

Class  6 - Areas  less  than  40  percent  stocked  with  desirable  trees 
and  less  than  40  percent  stocked  with  growing-stock  trees 
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On  the  Study  Area  there  is  a general  correlation  between  total 
forest  productivity  and  class  of  ownership.  (See  table  39.)  Manage- 
ment levels  and  the  prevalence  of  persistent  problems  in  forest  manage- 
ment can  be  likewise  correlated  with  ownership  class.  There  are  many 
exceptions,  but,  basinwide,  this  approach  is  justified. 


Table  39  - 1962  Average  Volume  of  Growing  Stock  and  Sawtimber  Per  Acre 
by  Ownership  Class,  Red  River  Basin  Study  Area 


Ownership  Class 

: Volume 

: Growing  Stock  : 

Sawt imber 

: Cubic  : 

: Feet/Acre 

Board 

Feet/Acre 

National  Forest 

874 

3,611 

Other  Federal 

665 

2,451 

Other  Public 

386 

1,346 

Fa  rm 

405 

1,162 

Forest  Industry 

753 

3,030 

Other  Private 

495 

1,694 

Source:  State  Forest  Survey  Reports,  Southern  Forest  Experiment 

Station,  USFS 

Generally,  National  Forest  System  Lands,  other  Federal  forest  lands, 
and  state-owned  land  receive  high-level  management  for  all  applicable 
forest  uses  (see  exhibit  24).  Watershed  values  are  well-protected. 

Forest  conditions  and  productivity  on  these  lands  are  being  brought  up 
to  the  requirements  of  the  various  management  plans.  A 14,500-acre 
weapon  range  area  of  the  Army  Training  Command  in  Louisiana  is  an 
exception. 

Game  management  takes  precedence  on  much  of  the  state  forest  lands, 
designated  game  refuges,  and  public  hunting  areas.  The  continued  use 
of  some  of  these  areas  by  free-ranging  livestock,  particularly  hogs,  is 
a problem  in  management.  This  problem  also  occurs  on  the  Bodcau 
Reservoir  area,  a USAE  holding.  Use  of  these  areas  by  livestock  damages 
w forest  soils  and  desirable  young  growing  stock,  and  reduces  the  game- 

carrying capacity  of  the  areas. 

Forest  industry  in  1962  held  approximately  one-quarter  of  commercial 
forest  land  on  the  Study  Area.  Generally,  forest  management  is  being 
intensified.  Optimum  wood  production  is  planned  for  most  of  this  area. 
Implementation  of  management  plans  is  we  11 -advanced. 

Short  rotations,  as  in  operations  restricted  to  pulpwood  production, 
expose  the  humus  in  the  forest  soils  to  oxidation  at  relatively  short 
intervals  and  limit  the  development  of  forest  soils.  The  increasing  reli- 
ance in  forest  industry  on  plant ing  for  rapid  stand  regenerat  ion  promiaes  to 


t 
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minimize  the  effects  of  such  site  exposure.  The  establishment  of  the 
pine  plywood  industry  in  the  Study  Area  and  the  increasing  integration 
of  manufacturing  operations  will  probably  lead  to  sawlog  rotations  on 
much  of  the  pine  land. 

The  forest  land  ownerships  in  primarily  agricultural  operations 
are  the  most  numerous,  and,  as  an  ownership  class,  practice  the  poorest 
forest  management.  The  forest  land  acreage  involved  in  a single  far« 
ownership  is  often  too  little  for  economic  operation  in  sustained 
commercial  production,  or  the  operator  feels  that  he  cannot  afford  the 
initial  costs  involved  in  reaching  a high  level  of  productivity,  or 
the  available  markets  hold  too  little  promise. 
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Frequently,  poor  forest  management  is  the  result  of  poor  management 
in  other  phases  of  farm  operation.  Insufficient  forage  due  to  poor 
pasture  maintenance,  or  overstocking,  leads  to  overgrazing  of  forested 
areas,  or  attempts  to  convert  areas  of  commercial  forest  land  to  range- 
land.  The  practice  of  burning  field  crop  residues  often  brings  about 
the  frequent  burning  of  adjacent  forest  areas.  The  pressure  of  operat- 
ing costs  in  other  areas  of  farm  operation  leads  to  sales  that  remove 
all  merchantable  inventory  regardless  of  size,  age,  and  current  rate 
of  growth.  In  many  such  operations,  merchantable  material  of  little 
value  as  growing  stock  is  left  to  accumulate  in  the  timber  stands. 

There  are  many  farm  operators  who  maintain  their  forest  land  in 
good  condition  for  timber  production.  Most  of  these  owners  also  are 
aware  of  the  value  of  well-stocked,  adequately  protected  forest  land 
in  game  production  and  in  soil  and  water  management.  However,  most 
of  the  farm  forest  land  acreage  needs  intensive  land  treatment,  improved 
protection,  and  additional  technical  supervision  to  produce  its  highest 
return. 

Data  from  the  State  Forest  Surveys  show  the  average  condition 
of  farm  forest  lands  and  other  privately-owned  nonforest  industry 
lands  to  be  very  similar.  There  is,  however,  considerable  difference 
in  the  acreage  involved  in  the  two  classes  of  ownership,  and  in  the 
potential  contribution  of  each  to  the  total  forest-based  goods  and 
services  available  in  the  Study  Area.  Nonfarm  private  forest  lands, 
not  integrated  with  forest  industry,  were  50  percent  of  the  commercial 
forest  area  in  1962. 

Professional  forestry  assistance  is  not  regularly  employed  on  much 
of  this  ownership  area.  Management  decisions  are  made  by  nonprofessional 
personnel  in  many  cases.  Average  stocking  is  much  less  than  that 
desirable  for  good  forest  management.  Cutting  and  harvesting  operations 
are  largely  unregulated.  Average  inventories  are  much  too  low  to 
realize  the  growth- interest  potential  of  these  forest  lands.  A sub- 
stantial part  of  this  land  ownership  is  too  heavily  grazed  for  best 
forest  management. 

The  protection  of  forest  lands  from  wildfire,  and  insects  and 
disease  that  attack  valuable  timber  species,  is  of  basic  and  continuing 
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importance  to  the  forest  resource.  Protection  from  such  insects  and 
diseases  is  especially  important  in  that  such  threats  may  readily 
endanger  any  and  all  forest  operations. 


On  forest  areas  whose  owners  desire  development  for  recreation 
or  hunting,  the  lack  of  suitable  forest  or  habitat  quality  is  a 
problem.  Such  conditions  are  be > ng  corrected  on  most  public-owned 
areas  designated  for  these  uses.  The  problem  remains  for  most  private 
owners  interested  in  economic  returns  in  recreation  development  or 
game  management. 


Progress  in  Treating  Problems 


Cropland  and  Pastureland 


Conservation  practices  have  been  designed  to  prevent  further 
deterioration  of  the  land  resource  and  to  reduce  limitations  in  uae. 

The  scope  and  intensity  of  the  practices  increase  as  the  use  limita- 
tions of  the  land  resource  increase.  Common  conservation  practices 
for  cropland  and  pastureland  include  terracing,  contour  farming, 
strip  cropping,  water  diversions,  proper  use  of  crop  residues,  definite 
cropping  systems,  addition  of  plant  nutrients,  grass  waterways  or 
outlets,  farm  drainage  and  water  disposal,  land  grading,  leveling 
or  smoothing,  chiseling  or  subsoiling,  proper  cultivated  row  direction, 
land  bedding,  liming,  pasture  and  hayland  establishment  and  manage- 
ment, provisions  for  livestock  water,  and  pasture  and  hayland 
renovation.  Major  land  use  conversion  sometimes  is  required. 


The  combined  efforts  of  Federal,  State,  and  local  agricultural 
organizations  and  of  landowners  and  operators  have  played  a major 
role  in  treating  land  resource  problems.  It  is  estimated  that 
conservation  treatment,  consisting  of  land  use  conversions  and  the 
common  soil  and  water  conservation  practices,  has  been  applied  to 
about  one-fourth  of  the  Study  Area. 


Forest  Land 


A variety  of  programs  that  offer  some  assistance  in  forest  land 
management  are  in  effect  on  the  Study  Area.  These  programs  are 
essentially  aimed  at  improving  management  on  private  lands.  The 
cooperative  forest  fire  control  provided  by  the  states  of  Arkansas, 
Louisiana,  Oklahoma,  and  Texas  protects  State  and  private  lands. 

The  1962  status  of  this  program  on  the  Study  Area  is  shown  in 
Table  40. 


Table  40-  Status  of  Forest  Fire  Protection  by  States,  Red  River  Basin  Study  Area,  1962 

: Protection  Status  :Average  Annual  Loss 

State  :Needing  ! Twlthout  :Federal  J_/:State  2/  : Protect  ion : 1 958-62 

:Protaction  :Protected  : Protect  ion : Protect  ion : Protect  ion  :Goal :Results 

-----  thousands  of  acres  -----  Percent  of  Protected 

area 


Arkansas  2,022,2 

2,022.2 

- 

105.8 

1 ,916.4  3/ 

0.5 

0.37 

Louisiana  3,513.9 

3,513.9 

- 

280.7 

3,233.2  4/ 

0.25 

0.31 

Oklahoma 

Intensive  2,828.2 

2,132.6 

695.6 

135.6 

1,997.0 

0.5 

1.7 

Extensive  5/  367.1 

- 

367.1 

- 

- 

- 

- 

Texas 

Intensive  1,816.3 

1,816.3 

- 

99.7 

1,716.6 

0.5 

0.4 

Extensive  6/  423.2 

423.2 

- 

- 

423.2 

1.0 

1.0 

1/  Federal  lands 

1/  Protection  by  state  under  State-Federal  cooperative  program 
3/  Includes  1.1  M acres  of  Federal  land  in  Bodcau  Reservoir 
4/  Includes  35.9  M acres  of  Federal  land  in  Bodcau  Reservoir 
5/  In  post  oak-blackjack  oak  forest  type 
6/  In  post  oak  forest  type 

Other  programs  regularly  provided  by  the  States,  in  cooperation 
with  the  Forest  Service,  accomplish  the  following:  (1)  Provide  planting 

stock  at  moderate  prices  for  private  and  nonFederal  public  lands.  (2) 
Provide  tree  planting  service  with  cost-sharing  on  some  private  lands 
with  technical  assistance  at  no  cost  to  private  landowners.  Tree 
planting  costs  are  shared  on  nonFederal  public  lands.  (3)  Provide 
management  assistance  on  private  lands.  (4)  Develops  and  conducts 
cooperative  programs  for  the  control  of  forest  pests,  with  cost-sharing 
on  State  and  private  lands. 

Forestry  programs  administered  by  the  USFS  and  regularly  available 
to  landowners  offer  the  following  services:  (1)  specialized  technical 

assistance  in  management  on  private  and  public  lands,  (2)  advice  in 
processing  forest  products,  (3)  special  information  and  assistance  in 
such  programs  as  Rural  Area  Development,  and  (4)  assistance  in  the 
management  of  naval  stores,  through  the  Agricultural  Stabilization 
and  Conservation  Service. 

Other  Federally-sponsored  provisions  for  assistance  in  forest 
management  are  the  ACP  practices,  tree  planting,  and  timber  stand 
improvement  administered  by  Agricultural  Stabilization  and  Conservation 
Service,  the  FHA  and  Federal  Land  Bank's  long-term  loans  for  forestry 
purposes,  and  assistance  by  the  Soil  Conservation  Service  in  developing 
conservation  plans  and  providing  other  assistance  on  forest  land  acreage. 

Additional  forest  mangement  assistance  is  available  through 
the  state  forestry  agencies,  the  Agricultural  Extension  Service  and 
through  the  guidance  and  facilities  of  Soil  Conservation  Districts. 
Assistance  in  forest  management  is  also  available  through  represent- 
atives of  the  larger  forest  industries.  Educational  programs  by  state 
forestry  associations  also  have  been  helpful  in  advancing  good  forest 
management . 


/ 


All  the  foregoing  programs  and  available  assistance  have  been 
utilized  by  private  forest  landowners  in  the  Study  Area.  (See  exhibits 
25  and  26  for  summaries  of  measures  installed  on  private  and  National 
Forest  System  lands.) 

Some  progress  has  been  made  in  meeting  the  existing  demand  for 
forest-oriented  recreation.  (See  exhibits  27  and  28  for  development 
on  National  Forest  System  lands.)  State  planning  bodies,  SCO's,  and 
responsible  Federal  agencies  have  inventoried  available  facilities 
and  studied  forest  recreation  demand  (with  other  recreation  demand). 
Private  forest  land  ownership  has  shown  increased  interest  in 
supplying  public  recreation  demand  related  to  forest  areas  to  add 
income  from  forest  lands. 


EXISTING  DEVELOPMENT  AND  FUTURE  NEEDS  FOR  WATER  AND  RELATED  LAND  RESOURCES 


Existing  development  and  future  needs  for  water  and  related  land 
resources  development  were  analyzed  by  time  periods.  Development  is 
proceeding  throughout  the  Study  Area  and  the  status  of  development  is 
changing  continuously.  For  purpose  of  this  study,  existing  development 
describes  the  status  of  water  and  related  land  resources  development 
December  31,  1962.  Future  needs  for  development  were  analyzed  for  the 
next  10-15  year  period,  ending  in  1980,  and  for  the  period  from  1980  to 
2080. 


EXISTING  DEVELOPMENT 


Existing  and  Authorized  Watershed  Projects 


Multiple-Purpose  Reservoir  - Combining  Recreation  and  Irrigation  Water 
Storage 


As  of  December  31,  1962,  twelve  Public  Law  566  watershed  projects, 
including  13  CNI  Watersheds  in  eight  tributary  basins,  were  completed 
or  approved  for  operations.  Figure  11  shows  locations  and  status  of 
these  watershed  developments. 

Approximately  1,316  square  miles  are  included  in  these  watersheds. 
Structural  measures  in  the  watersheds  consist  of  264  floodwater  retarding 
and  multiple-purpose  reservoirs,  about  42  miles  of  channel  improvement 
and  irrigation  delivery  systems,  and  recreation  basic  facilities  in 
connection  with  a multiple-purpose  reservoir.  Pertinent  structural  date 
are  shown  in  Table  41. 
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Table  41  - Pertinent  Structural  Data  - P.  L.  566  Watershed  Projects  Authorized  for 
Construction  Prior  to  December  31,  1962,  Red  River  Basin  Study  Area 


Tributary  : 

Basin  and  : 

CNI  : Watershed 

Drainage 

Area 

Floodwater:Channel 
Retarding  :Improve-: 

Deten- 

Storage 
: Sedi- 

: Other 

:Surface 

:Area 

:Pe rmanent 

Watershed  : 

Area 

Controlled 

Structures 

ments  1/: 

t ion 

: ment 

: 2/ 

:Pool  i/ 

(sq 

mi. ) 

(sq.  mi.) 

number 

miles 

- - 

- (ac.  ft. 

) - - 

acres 

Intervening  Areas  - Texas 

3-21  73.1  40.7 

15 

14,324 

2,863 

482 

Total 

73.1 

40.7 

15 

- 

14,324 

2,863 

- 

482 

Intervening  Areas  - Arkansas  & Oklahoma 
3-36  46.2  23.6  9 

4.5FP& 

8,474 

790 

191 

Total 

46.2 

23.6 

9 

15.0  HP 

19.5 

8,474 

790 

- 

191 

Blue  River 

3-23a 

317.3 

219.3 

74 

- 

57,929 

7,236 

- 

1,517 

Total 

317.3 

219.3 

74 

57,929 

7,236 

- 

1,517 

Boggy  Creek 

3hl-4 

78.2 

51.9 

14 

- 

13,907 

1,996 

- 

14 

3hl-5 

168.7 

117.0 

43 

- 

34,726 

3,905 

- 

891 

3hl-6 

253.8 

178.2 

54 

- 

54,328 

5,611 

- 

1,065 

3h2-5 

36.9 

29.7 

3 

- 

10,441 

1,061 

3,000M 

535 

Total 

537.6 

376.8 

114 

- 

113,402 

12,573 

3.00CM 

2,505 

Sulphur  River 

3k-8 

39.1 

16.9 

12 

- 

5,214 

662 

1.118M 

340 

3k-13 

49.5 

19.0 

14 

- 

6,233 

1,119 

- 

290 

Total 

88.6 

35.9 

26 

11,447 

1,781 

1 , 118M 

630 

boggy  Bayou 

3m2-4 

8.7 

4.5 

3 

- 

1,779 

1,534 

710M 

249 

Total 

8.7 

4.5 

3 

- 

1,779 

1,534 

595FW 

1,305 

249 

Bayou  Pierre 

3n-3 

90.0 

44.3 

22 

2.9FP 

14,406 

2,153 

- 

547 

Total 

90.0 

44.3 

22 

2.9 

14,406 

2,153 

547 

Bayou  Rapides 

3-68  S i 10-17 

154.5 

- 

1 

20.0ID 

- 

652 

18,5731 

1,775  4/ 

Total 

154.5 

- 

1 

20.0 

- 

652 

5.775R 

24,348 

1,775 

Grand  Total  1,316.0 

745.1 

264 

42.4 

221,761 

29,582 

29,771 

7,896 

1/  Abbreviations:  FP-Flood  Prevention;  MP-Mult iple-purpose ; ID-1 rrigat ion  delivery 


system 

2/  Abbreviations:  M-Municipal;  FW-Fish  & Wildlife;  I -Irrigation ; R-Recreation 

3/  Total  surface  area  at  principal  spillway  elevation 
4/  Supplemental  workplan  data  included 


Average  annual  benefits  from  these  structural  measures  amount  to 
$1,817,250  annually.  Reduction  of  damages  amounting  to  $1,043,120  com- 
prises the  major  benefit  item.  The  installation  of  floodwater  retarding 
and  multiple-purpose  structures  with  capacity  for  sediment  storage  reduces 
the  amount  of  sediment  delivered  to  downstream  reservoirs.  In  the  four 
watershed  projects  in  Boggy  Creek  Tributary  Basin,  annual  benefits  of 
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$7,725  will  result  from  downstream  reservoir  sediment  damage  reduction. 
Additional  damage  reduction  benefits  from  land  treatment  are  estimated  at 
$90,540.  Benefits  of  $221,770  annually  are  expected  from  more  intensive 
use  of  the  floodplain.  Benefits,  including  $20,800  from  drainage, 
$259,630  from  irrigation,  $45,590  from  municipal  water  supply,  $119,810 
from  recreation,  and  $106,530  from  secondary  sources  are  summarized  by 
CNI  watersheds  in  Table  42. 


Table  42  - Summary  of  Annual  Benefits  - P.  L.  566  Watershed  Projects  Authorized  for  Construction  Prior  to 
December  31,  1962,  Red  River  Basin  Study  Area  1/ 


• Flood  Prevention : Agricultural  : Nonagricultural : :Total 

Tributary:  Damage i : : Water  :Water  Management*  : Benefits 

Basin  and; Reduct  ion : More  : Reservoir:  Management  : Municipal;  : :From 

CNI  : Land  :Structural : Intens ive: Sed iment  : • : Water  :Recre-:  Structural 

Watershed;  Treatment tMeasurcs  : Land  Use  : Reduct  ion: Drainage : Irrigat ion:  Supply  :ation  Secondary :Measures 


Intervening  Areas  - Texas 


3-21 

3,240 

49,120* 

1,130 

- 

_ 

_ 

_ 

_ 

_ 

50,250 

Total 

3,240 

49,120 

1,130 

- 

_ 

_ 

_ 

_ 

50,250 

Intervening  Areas  - Arkansas  & Oklahoma 
3-36  8,660  148,240*  55,730 

20,800 

27,970 

252,740 

Total 

8,660 

148,240 

55,730 

- 

20,800 

_ 

_ 

_ 

27,970 

252,740 

Blue  River 

3-23a 

16,580 

225,140* 

27,210 

- 

_ 

_ 

_ 

_ 

25,650 

278,000 

Total 

16,580 

225,140 

27,210 

- 

_ 

_ 

_ 

_ 

25,650 

278,000 

Boggy  Creek 

3hl-4 

2,180 

40,490* 

17,090 

1,350 

_ 

_ 

26,460 

_ 

_ 

85,390 

3hl-5 

8,690 

185,130* 

56,260 

2,340 

_ 

_ 

_ 

_ 

_ 

243,730 

3hl-6 

24,410 

233,510* 

36,220 

3,000 

_ 

_ 

_ 

- 

_ 

272,730 

3h2-5 

610 

10,215* 

- 

1,035 

_ 

_ 

14,360 

8,080 

3,780 

37,470. 

Total 

35,890 

469,345 

109,570 

7,725 

- 

- 

40,820 

8,080 

3,780 

639,320 

Sulphur  River 

3k-8 

4,250 

34,660 

- 

- 

- 

- 

1,770 

- 

3,180 

39,610 

3k-l2 

8,580 

35,390 

830 

- 

_ 

_ 

_ 

_ 

2,950 

39,170 

Total 

12,830 

70,050 

830 

- 

_ 

_ 

1,770 

_ 

6,130 

78,780 

Loggy  Bayou 

3m2-4 

6,300 

24,150 

- 

- 

_ 

- 

3,000 

- 

- 

27,150 

Total 

6,300 

24,150 

- 

- 

- 

- 

3,000 

- 

- 

27,150 

Bayou  Pierre 

3n-3 

7,040 

49,350 

27,300 

- 

_ 

_ 

_ 

_ 

7,000 

83,650 

Total 

7,040 

49,350 

27,300 

- 

- 

- 

- 

- 

7,000 

83,650 

Bayou  Jean  de 
10-17  & 3-68 

Jean  k 

! 

Bayou  Rapides 

_ 

259,630 

111,730 

36,000 

407,360 

Total 

- 

- 

- 

259,630 

- 

111,730 

36,000 

407,360 

Grand  Tota1 

90,540 

1,035 , 3951/ 

221,770 

7,725 

20,800 

259,630 

45,590 

119,810 

106,530 

1,817,250 

1/  Adjusted  normalized  prices,  Water  Resources  Council,  April  1966 

2/  Red  River  Main  Stem  benefits  aggregating  approximately  $13,600  annually  from  watersheds  with  asterisks 
(*)  not  included 

3/  Supplemental  work  plan  data  included 

Red  River  main  stem  benefits  above  Fulton,  Arkansas,  estimated  at 
$13,600  also  will  accrue  from  structural  measures. 

Construction  costs  of  floodwater  retarding,  multiple-purpose 
structures,  and  channel  improvement  are  estimated  at  $11,361,170.  Costs 
of  recreation  basic  facilities,  installation  services,  administration  of 
contracts,  land,  easements,  and  rights-of-way  bring  the  total  installation 
cost  of  structural  measures  to  $17,347,785.  These  are  summarized  in 
Table  43. 
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Table  43  - Estimated  Structural  Insta  l lat  ion  C<-ats  - P.  L.  56b  Watershed  Projects  Authorized  f<-r  Construction  Prior  to  December  31,  1962,  Red  River 


Basin  Study  Area 


Tributary 
Basm  and 
CNl 

Watet  shed 

Floodwater 
Retarding 
St  ructures 

Construct 

Mult.ple- 

Purpose 

Structures 

ion 

Channel 
Improve  - 
•sent  s 

Subtotal 

kecrcat ion 
Basic 

Facil  it les 

lnstal- 
• lat ion 
Services 

Land 

Easements 
and  Rights 
of  Way 

Adminis- 

tration 

of 

Contracts 

7 t a 1 

Price 

Base 

l n>  e i ven ing 

Areas  Texas 

- dollars 

- - - 

* 

3 21 
Total 

Interven  me 

685  630 
685,630 

Areas  A: Kansas  h 

Oklahoma 

685  630 
685.630 

217.235 

217.235 

147.065 
147  065 

7.500 

7.500 

1 .057.430 

1.057.430 

1956 

3-36 

Total 

264  760 
264. 760 

144,670 

144,670 

409.430 

409.430 

. 

131.020 
131 .020 

112,560 

112,560 

4.370 

4.370 

657.380 

657.380 

1961 

B ' ue  R . ve  r 

3-2  3a 
Total 

2 753.455 
2.753.455 

_ 

_ 

2.753.455 

2.753.455 

718.195 

718.195 

440.690 

440,890 

22.200 

22,200 

3,934.740 

3,934.740 

1961 

Boggy  Creex 

3hl  -4 

871  .245 

~ 

871  .245 

- 

222.100 

Si .270 

4.200 

1 ,178,81^ 

1961 

3hl  -5 

913. 750 

91 3,750 

- 

242.600 

244.335 

12.900 

1 413.585 

1959 

lhl-6 

1,688,635 

_ 

1 .686,635 

- 

527.605 

205,360 

16.200 

2,437,600 

1958 

Jh2-5 

Total 

Sulphur  Rivi 

64.600 

3.538.230 

sr 

385.100 

385.100 

: 

449 . 700 
3.923.330 

: 

116,000 

1,108.305 

104.500 

635.465 

4,000 

37,300 

674,200 

5,704.400 

1964 

1/ 

3k-8 

289,680 

_ 

289,680 

- 

96.1 75 

71 . 5 JO 

6,000 

3k- 1 3 
Total 

326,955 

616.635 

- 

326.955 

616.635 

- 

104.625 

200,800 

49,990 
121 .520 

7.000 

13,000 

488.570 
951 .955 

1957 

3m2-4  53,040 

Total  53,040 

266.735 

266.735 

319.775 

319.775 

: 

100,255 

100,255 

41,625 
41  .825 

1,500 

1,500 

463,355 

3n-3 

Total 

Bav  u Jean 

872,040 

872,040 

de  Jean  6 Bav  u Rapides 

72 .875 

72.875 

944.915 

944.915 

171.780 
171 . 780 

157,560 

157,560 

133,060 

133,060 

1 ,407.315 
1 ,407,315 

1954 

10-17  k 3 
T'tal 

-68 

1 549  600 
1 549,600 

158.400 

158.400 

1 . 708,000 
1 . 708  000 

284.480 

284.480 

651.880 

651.880 

444.850 

494.850 

32 . 000 

32.000 

3,171  ,210 
3.171 ,210 

1964 

1/ 

'.rand  Iota. 

8. 783.790 

2 201 ,435 

375,945 

11.361.170 

284.480 

3.299.470 

2.151,735 

250.930 

17,347,785 



1/  Supplemental  Worn  Plan  data  included 


The  amortized  annual  equivalent  of  structural  measures  amounts 
to  $635,000.  With  inclusion  of  $69,075  for  operation  and  maintenance, 
the  total  annual  cost  of  these  measures  is  estimated  at  $704,075.  In 
comparison  of  these  costs  to  average  annual  benefits  of  $1,817,250, 
approximately  $2.60  in  benefits  is  returned  for  each  dollar  spent  on 
improvements.  The  comparison  of  average  annual  benefits  and  costs  for 
structural  measures  is  summarized  in  Table  44. 

Land  Treatment 

Soil  and  water  conservation  districts  have  been  assisting  landowners 
in  the  application  of  basic  conservation  programs  on  farms  within  the 
watersheds  for  many  years.  Emphasis  is  placed  on  establishment  of  land 
treatment  measures  that  will  have  a measurable  effect  on  reduction  of 
floodwater  and  sediment  damages  and  costs  of  providing  sediment  storage  in 
floodwater  retarding  structures.  These  include  measures  that  are  required 
primarily  for  establishment  of  good  vegetative  cover  and  improvement  of 
hydrologic  soil  conditions.  Cropland  treatment  measures  include  rotation 
hay  and  pasture,  cover  cropping  in  conservation  crop  rotations,  and 
improved  tillage  to  attain  crop  residue  utilization  for  soil  protection 
and  conditioning.  Pasture  and  rangeland  treatment  measures  include 
planting  and  range  seeding  to  establish  good  cover,  proper  use  of  pasture 
, and  range  to  maintain  good  cover,  and  construction  of  farm  ponds  to 

provide  strategically  located  watering  places  as  an  aid  in  pasture  and 
range  management. 

Approximately  100,000  farm  ponds  have  been  constructed  through  1962, 
an  average  of  3.4  ponds  per  square  mile.  These  ponds  represent  a total 
- surface  area  of  approximately  50,000  acres  assuming  a surface  area  of 

one-half  acre  per  pond  They  will  held  approximately  200,000  acre-feet 
of  water  based  on  an  average  capacity  of  two  acre-feet  per  pond. 
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Table  44  - Average  Annual  Benefits  and  Costs  for  Structural  Measures  - 
P.  L.  566  Watershed  Projects  Authorized  for  Construction  Prior  to 
December  31,  1962,  Red  River  Basin  Study  Area 


Tributary 
Basin  and 

Amort ized 

Operation 

and 

Total 

Benef it 

CNI 

Installation 

Ma  intenance 

Annua  1 

Benefits  3/  : 

Cost 

Watershed 

Cost  1/ 

Costs  2/ 

Cos  t s 

Ratio 

dollars  - 


Intervening  Areas  - Texas 


3-21 

37,283 

4.003 

41  ,286 

50,250 

1.2:1 

Tota  1 

37,283 

4,003 

41  ,286 

50,250 

1.2:1 

Intervening  Areas 
3-36 

- Arkansas  & Oklahoma 
23,978  7,867 

31 ,845 

252 , 740 

7.9:1 

Total 

23,978 

7,867 

31 ,845 

252,740 

7.9:1 

Blue  River 

3-23a 

142,197 

6,923 

149,120 

278,000 

1.9:1 

Total 

142 , 197 

r>,923 

149 ,120 

278,000 

1.9:1 

Boggy  Creek 

3hl  -4 

42,601 

1 ,290 

43,891 

85,390 

1.9:1 

3 h 1 - 5 

49 . 843 

4,220 

54,063 

243,730 

4.5:1 

3hl  -6 

85,957 

5,580 

91,537 

272 , 730 

3.0:1 

3h2  -5 

26,826 

475 

27,301 

37,470 

1.4:1 

4/ 

Total 

205,227 

11 ,565 

216,792 

639,320 

2.9:1 

Sulphur  River 

3k-8 

16,338 

1 ,9b 

18,305 

39,610 

2.2:1 

3k-l  3 

17,226 

1 ,497 

18,723 

39,170 

2.1:1 

Total 

33,564 

3,464 

37,028 

78, 780 

2.1:1 

Loggy  Bayou 

3m  2 -4 

14,878 

750 

15,628 

27,150 

1 7;1 

Tota  1 

14,8/8 

750 

15,628 

27,150 

1 . 7;  1 

Bayou  Pierre 

3n-3 

51 ,673 

2,503 

54,176 

83,650 

1.5:1 

Total 

51  ,673 

2,503 

54,176 

83,650 

1.5:1 

Bayou  Jean  de  Jean 
10-17  & 3-68 

& Bayou 
126,200 

Rapides 

32,000 

158,200 

407,360 

2.6:1 

4/ 

Total 

126,200 

32,000 

158,200 

407,360 

2.6:1 

Grand  Total 

635,000 

69,075 

704,075 

1 ,817,250 

2.6:1 

W Amortized  for  50  years  at  2.5  percent  (except  for  CN1  Watershed 
3h2-5  which  was  amortized  for  50  years  at  3-1/8  percent) 

2/  Long-term  prices  projected  by  ARS , 1957  (except  CNI  Watershed  3k - 1 3 
which  used  long-term  prices  as  projected  by  ARS,  1956) 

3/  Adjusted  normalized  prices,  Water  Resources  Council,  April  1966 
4/  Supplemental  Work  Plan  data  included 

Table  45  shows  the  ac  c om p 1 i shmen ts  from  1962  to  June  30,  1966,  in 
forest  land  treatment  with  going  programs,  on  private  lands  Reconm;enda- 
tions  for  accelerated  treatment  of  forest  land  were  included  in  nine 
P.  L.  566  watershed  projects  authorized  (by  June  30,  1966)  in  the  Study 
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Table  45  - Land  Treatment  Accomplished  on  Private  Forest  Lands  With  Going 
Programs,  Since  1962,  Red  River  Basin  Study  Area 


Measures 

: Total  Installed 

: 6/30/63  1/ 

: to  6/30/66 

acres 

Field  Planting 

22,300 

Lnterplanting 

4,600 

Underplanting  (with  release) 

1 ,400 

Timber  Stand  Improvement 

62,000 

Total  90,300 


W Data  period  starts  after  closure  of  records  for  fall -winter  tree 
planting  season  if  1962-63 

Land  treatment  accomplishments  from  1962  to  June  30,  1966  are  shown 
Ln  Table  46 

Table  46  - 1962  to  June  30,  1966,  Accomplishments  in  Forest  Land  Treatment 
on  P.  L.  566  Watershed  Projects,  Red  River  Basin  Study  Area 

: : Total 

Purpose  and  Measures : Unit  : Installed 


WATERSHED  PROTECTION 


Openland  Tree  Planting 

Acres 

1,130 

Interplant ing 

Acres 

2,410 

Underplant ing 

Acres 

522 

Hydrologic  Stand  Improvement  1/ 

Release  of  Desirable  Species  2/ 

Acres 

6,563 

Grazing  Control 

Acres 

5,710 

Selective  Harvest 

Thinning 

Acres 

4,810 

Regenerat ion 

Acres 

100 

FLOOD  PREVENTION 

Critical  Area  Stabilization 

Site  Preparation 

Acres 

99 

Tree  Planting 

Acres 

17 

Roadside  Erosion  Control 
Intensified  Fire  Protection 

Acres 

960 

3/ 

Equipment 

No. 

2 

4/ 

Tool  Caches 

No. 

2 

~ 

Firebreaks 

Miles 

24 

1/  To  improve  the  hydrologic  performance  of  forest  soils  and  cover 
2/  That  build  soil  humus  at  a relatively  rapid  rate 
3/  App 1 ied  to  National  Forest  lands 
4/  Small  truck.  - pumper  units 
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Watershed  management  is  integrated  with  all  other  phases  of  land 
management  on  National  Forest  System  Lands.  These  lands  are  administra- 
tively divided  into  natural  watershed  units  and  these  units  are  treated, 
unit  by  uni;,  to  meet  tie  o >t  s ‘truing  watershed  protection  and  flood  Preven- 
tion needs.  The  protection  needs  of  watershed  management  units  are 
considered  in  all  planned  use  of  these  areas.  National  Forest  System 
Lands  are  shown  in  Figure  12. 

As  of  June  30,  1966,  treatment  of  1962  problem  areas  on  all  water- 
shed management  units  of  National  Forest  System  Lands  on  the  Study 
Area  have  been  essentially  completed.  Some  additional  channel  stabil- 
ization is  needed  for  better  water  management,  and  completion  of  these 
measures  is  scheduled  before  1980.  Table  47  shows  the  land  treatment 
accomplished  on  National  Forest  System  Lands,  from  1962  to  June  30,  1966 
Most  of  these  measures  are  keved  directly  to  the  maintenance  of  water- 
shed values 

[able  47  - 1962  to  June  30.  1966,  Accomplishments  in  Land  Treatment  on 
National  Forest  System  Lands,  Red  River  Basin  Study  Area 


: Tot  a 1 

Measures  : Unit  : Installed 


Tree  planting 

Acres 

9,466 

Timber  stand  improvement 

Acres 

50,236 

Erosion  control 

Ac  res 

1 ,828 

Range  improvement  (reseeding) 

Acres 

170 

Channel  stabilization  1/ 

Miles 

7 

Total 

Acres 

61 , 700 

Total  (Channel  Stabilization) 

Miles 

7 

W Desnagping,  revetment,  and  current  control  structures 

Multiple-use  management  on  National  Forest  System  Lands  lias 
resulted  in  additional  development  of  land  and  water  areas  for  recreation 
in  the  Study  Area.  Exhibit  28  shows  the  1963-67  development 


The  acquisition  of  areas  by  the  states 
public  hunting  has  gained  impetus  since  the 
period,  Arkansas  acquired  some  67,000  acres 
Study  Area.  Louisiana  has  purchased  some  71 
land  hardwood  forest,  in  two  blocks. 

4 . 4 H 7 4 


for  game  management  and 
study  began.  In  the  1963-67 
in  several  blocks  in  the 
,500  acres  of  bottom- 
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Gum  Springs,  Winn  Parish,  Louisiana.  A family  group  makes  use  of  a 
recreation  area  on  National  Forestlands.  (U.  S.  Forest  Service  Photo) 


Other  Federal  Water  Projects 


Flood  control  improvements  often  include  multiple-purpose  reservoirs 
for  flood  control  and  water  conservation.  Benefits  from  these  reservoirs 
include  the  prevention  of  flood  damages  and  the  conservation  of  water  for 
various  purposes,  such  as  municipal  and  industrial  uses,  navigation, 
generation  of  hydro-electric  power,  recreation,  and  the  preservation  and 
enhancement  of  fish  and  wildlife  resources. 


Under  authority  of  the  Flood  Control  Act  of  1946  and  subsequent 
modifications,  the  USAE  have  constructed  two  multiple-purpose  flood 
control  reservoirs  and  two  single-purpose  flood  control  reservoirs. 
Fifteen  other  multiple-purpose  flood  control  reservoirs  have  been 
authorized  for  construction  as  of  December  31,  1962  (figure  11).  Since 
this  date,  construction  has  begun  on  nine  of  the  authorized  reservoirs; 
Hugo,  Pine  Creek,  Lukfata,  Broken  Bow,  DeQueen,  Gillham,  Dierks,  Millwood, 
and  Pat  Mayse. 


Complete  installation  of  the  flood  control  and  multiple-purpose 
reservoirs  will  provide  storage  for  9,410,900  acre-feet  of  water  for 
flood  prevention  and  3,0S5,000  acre-feet  for  other  purposes.  Rainfall 
runoff  from  approximately  19,639  square  miles  of  drainage  area  will 
be  controlled  to  provide  reduced  flood  stages  along  Red  River  and 
pertinent  tributaries.  Pertinent  structural  data  on  the  individual 
reservoirs  are  summarized  in  Table  48. 


Table  48  - Existing  and  Authorized  Reservoirs--  IJ . S.  Army  Engineers,  December  31,  1962,  Red  River  Basin  Study 
A rea 


Reservoir Storage  Capacities 

: Municipal  :Water  : 

Drainage  Flood  and  tQuality;  Censer- 
s' am  e : Status A rea Control  : Industrial  :Control  : vat  ion  j/:Qther  1/ 


square  miles 

_ 

- thousand 

ac  re 

-feet  - 

_ 

thousand 

Lake  Texarkana 

Exist  ing 

3.400 

2,509.0 

0 

0 

145.3 

0 

acres 

20.3 

La re  o’  the  Pines 

Exist ing 

850 

587.2 

251.1 

0 

3 8 

0 

18.7 

Bayou  Bodcau  La re 

Exist ing 

656 

337.3 

0 

0 

0 

0 

0 

Wallace  Lake 

Exist ing 

260 

88.3 

0 

0 

7.8 

0 

2.3 

Cadd  Lake 

Ex ist  ing 

2 . 740  4/ 

0 

0 

0 

0 

175.0 

32 . 7 

M 1 1 1 wood 

Author ized 

4 , 144 

1.651  4 

15a  6 

0 

52.0 

0 

29.2 

Dierks 

Authorized 

113 

6b  0 

14.0 

0 

0 

0 

1 . : 

Gillham 

Authorized 

277 

164.6 

0 

0 

33.4 

0 

1 .4 

DeQueen 

Authorized 

169 

101  2 

18.0 

0 

2.0 

0 

1.7 

Broken  Bow 

Author  ized 

754 

450  0 

470.1 

0 

0 

448. 7 

14.2 

Lukfata 

Author ized 

291 

172.0 

31 .0 

0 

4.0 

0 

1.0 

Pine  Creek 

Author ized 

635 

378  0 

70.0 

0 

7.0 

0 

16.3 

Clayton 

Authorized 

275 

104.0 

0 

0 

186.5 

0 

8.9 

Hugo 

Aut  hor ized 

I . 709 

609. 5 

0 

0 

40.0 

0 

5.5 

Tusk  ah'»ma 

Author ized 

347 

138.6 

0 

0 

235.4 

0 

11.6 

Bos  we  1 1 

Author ized 

2.273 

1.094  2 

0 

0 

35.8 

0 

5.5 

Big  Pine 

Author ized 

95 

53.6 

0 

0 

85.0 

0 

4.6 

Cooper 

Authorized 

47fe 

131  .4 

240  9 

0 

37.0 

0 

9.5 

?at  Mayse 

Author ized 

175 

64.6 

124  5 

0 

0 

0 

6.0 

Mooringsport 

Author ized 

2 . 740 

510.0 

0 

0 

150.0 

0 

31 .0 

Total s 

19,639 

9,410  9 

1 . 374.2 

0 

1 ,025.0 

623,7 

221.7 

1/  Includes  storage  for  sediment  accumulation 

2/  Caddo  Lake  storage  is  for  navipati  *n , *-ther  storage  in  Broken  Bow  Reservoir  is  for  hydro-electric  power 
1/  water  surface  area  exclusive  of  flood  storage  po>'l 

4/  This  aea  not  included  in  total.  Caddo  Lake  will  be  incorporated  into  Mooringsport  Reservoir 


Surface 
Area  3/ 
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The  Flood  Control  Act  of  1946  also  provided  the  USAE  authority 
to  raise  and  strengthen  the  existing  levees  below  Denison  Dam  to 
provide  protection  against  a flood  equivalent  to  that  of  1945  confined 
by  levees,  and  for  bank  protection  and  channel  stabilization  works 
in  highly  developed  areas  where  levee  relocations  are  impracticable. 

The  levee  system  under  this  project  consists  of  approximately  400  miles 
of  levees.  The  bank  protection  works  to  be  constructed  amount  to 
approximately  30  miles.  Construction  is  in  progress  on  levee  and  bank 
improvements. 


Approximately  456  miles  of  Red  River  and  240  miles  of  tributary 
channel  improvements  have  been  authorized  for  construction  by  the 
USAE  under  several  authorizing  acts.  The  majority  of  these  channels 
have  been  improved  and  subsequently  modified. 


The  levee  and  channel  improvement  provides  flood  protection  to 
portions  of  Arkansas,  Louisiana,  and  Texas.  Alleviation  of  flood 
damages  to  floodplain  lands  along  Red  River,  and  some  tributaries 
in  Arkansas,  Texas,  and  Louisiana  is  provided  by  the  projects. 


The  Overton-Red  River  Waterway  was  authorized  in  1946  as  a 
modification  of  the  navigation  project  on  Red  River  below  Fulton, 
Arkansas,  authorized  in  1892.  It  provided  for  the  construction  of 
a navigation  channel  nine  feet  deep  by  100  feet  wide  from  the 
Mississippi  River  via  Old  and  Red  Rivers  for  about  31  miles,  and  then 
a new  land  cut  generally  following  existing  streams  along  the  right 
floodplain  of  the  Red  River  to  a turning  basin  on  Bayou  Pierre  at 
Shreveport,  Louisiana.  All  work  has  been  suspended  because  local 
interests  have  not  agreed  to  provide  the  required  local  cooperation. 


Cypress  Bayou  and  Waterway  between  Jefferson,  Texas,  and  Shreveport, 
Louisiana,  wsb  authorized  in  1872  and  modified  in  1910.  The  project, 
completed  in  1914,  provided  for  channel  improvement  and  construction 
of  Caddo  Lake  Dam  for  navigational  use. 


In  the  late  1930' s,  the  SCS  constructed  two  reservoirs  in  the 
Land  Utilization  project  in  Fannin  County,  Texas.  These  reservoirs, 
Coffee  Mill  Lake  (650  acres),  and  Lake  Crockett  (450  acres),  were  put 
under  the  administration  of  the  FS  in  1953. 


Impoundments  on  National  Forest  System  Lands  serve  primarily  for 
public  use  in  recreation  and  fish  and  game  management.  Floodwater 
storage  is  not  usually  a feature  of  these  projects.  Table  49  shows 
the  1962  level  of  development.  These  impoundments  are  maintained  by 
the  FS  units  involved. 
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Table  49  - Level  of  Water  Development  on  National  Forest  System  Lands, 
1962,  Red  River  Basin  Study  Area 


A dm  in  is  t rat  ive 
Unit  - Name 

: Locat ion 
:State  and 
: County 

: lira  inage 
: A rea  , 

:Sq.  miles 

:Storage 
:Capac ity 
:Acre-feet 

rSurface 
:A  rea  , 
:Actes 

:Princ ipal 
; Use 

Kisatc  i<-  National 
Cane;  ' ak<. 

Forest 

Louis  ian- 
Webster 

o 

00 

4,100 

3C  l 

Recreat ion 

Ouach  ta  National 

Sha<b.  aKe 

Forest 

Arkansas 

Polk 

10.0 

270 

35 

Recreat  ion 

Kullii'ond  Lake 

Oklahoma 
McCurta in 

.2 

13 

2 

Recreation 

Panhandle  National 
Cof ft  t-  Mill  Lake 

Grasslands 

Texas 

Fannin 

39.32 

8,000 

650 

Recreat ion 

Lake  Crockett 

Fannin 

10.92 

3,800 

450 

Recreat ion 

Fannin  Lake 

Fannin 

.60 

344 

50 

Recreation 

State.  Municipal,  and  Private  Water  Projects 

Surface  water  has  long  been  recognized  as  a valuable  source  of 
water  supply  and  water-based  recreation.  By  1962,  four  municipalities 
and  one  ini’  strial  firm  hau  developed  and  were  using  approximately  309,700 
acre-feet  of  water  from  surface  reservoir  storage. 

Oklahoma  City,  Oklahoma,  constructed  Lake  Atoka  in  Atoka  County, 
Oklahoma,  to  supplement  municipal  water  supplies.  The  water  is  delivered 
to  the  city  through  125  miles  of  pipeline.  The  City  of  Paris,  Texas, 
constructed  Lake  Crook  for  municipal  water  storage.  Sibley  Lake  was 
constructed  bv  Natchitoches,  Louisiana,  to  supplement  ground  water 
supplies  that  were  inadequate  to  serve  municipal  expansion  in  recent 
/ears.  Cross  Lake  was  constructed  by  the  City  of  Shreveport,  Louisiana, 
to  replace  Red  River  as  a source  of  municipal  water.  Industrial  water 
requirements  prompted  the  International  Paper  Company  to  construct 
Lake  Erling  on  3ayou  Bodcau  in  southern  Arkansas.  Although  recreation 
was  not  a primary  purpose  in  many  of  these  reservoirs,  facilities 
have  been  added  for  swimming,  boating,  and  camping.  Facilities  for 
fishing,  skiing,  and  other  water  sports  generally  are  provided.  Figure  11 
shows  the  location  of  these  reservoirs. 

Black-Clear  Lake,  Saline  Lake,  Lake  Bistineau,  Bayou  Pierre,  Kepler, 
latt , and  Black  Bayou  Lakes  were  developed  by  the  Louisiana  Department 
of  Public  Works  for  recreation  use.  Approximately  84  square  miles  of 
water  surface  are  available  on  these  lakes.  The  primary  purpose  for 
construction  of  these  reservoirs  was  for  fishing  and  hunting;  however, 
other  facilities  such  as  boating,  camping,  and  swimming  have  been  added 
in  some  areas.  Lake  Bistineau  State  Park  is  one  of  the  areas  that  pro- 
vides facilities  for  most  water-based  recreational  uses. 
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These  projects  include  650,650  acre-feet  of  storage.  Table  50 
summarizes  pertinent  reservoir  data  and  purposes. 

Table  50  - Existing  State,  Municipal,  and  Private  Reservoirs,  December 
31,  1962,  Red  River  Basin  Study  Area 


Reservoir 

State 

: Storage 

: Volume 

: Surface  : 

: Area  : 

Purpose  1/ 

acre-feet 

square  miles 

Cross  Lake 

La. 

76,700 

14.0 

M 

S ibley  Lake 

La. 

19,500 

3.4 

M 

Lake  Erling 

La . 

77,000 

10.9 

I 

Black-Clear  Lake 

La. 

109,000 

21.6 

R 

Saline  Lake 

La. 

52,000 

13.0 

R 

Lake  Bistineau 

La. 

120,400 

26.9 

R 

Bayou  Pierre 

La. 

11,500 

4.6 

R 

Kepler  Lake 

La . 

16,800 

3.0 

R 

latt  Lake 

La. 

13,500 

8.4 

R 

Black  Bayou  Lake 

La. 

17,750 

6.2 

R 

Atoka  Lake 

Okla. 

125,000 

9.2 

M 

Lake  Crook 

Texas 

11,500 

2.0 

M 

Total 

— 

650,650 

123.2 

- 

1/  Abbreviations:  M--municipal  water  supply;  I — industrial  water 

supply;  R — recreational  uses 


FUTURE  DEVELOPMENT  NEEDS 

Area  Redevelopment 

Overall  Economic  Development  Programs  have  been  developed  for 
counties  or  parishes  in  each  of  the  four  states  included  in  the  Study 
Area.  The  primary  purpose  of  the  programs  for  various  counties  was  to 
analyze  economic  conditions,  especially  in  the  rural  sector,  and  to 
devise  ways  to  help  meet  the  needs  of  the  areas.  The  following  counties 
are  eligible  for  assistance  under  the  Area  Redevelopment  Act:  Columbia, 

Hempstead,  Lafayette,  Little  River,  Nevada,  Polk,  and  Sevier  Counties 
in  Arkansas;  Avoyelles,  Catahoula,  Evangeline,  Natchitoches,  Red  River, 
Sabine,  and  Vernon  Parishes  in  Louisiana;  Atoka,  Choctaw,  Coal,  Hughes, 
Latimer,  LeFlore , McCurtain,  Pittsburg,  Pontotoc,  and  Pushmataha  Counties 
in  Oklahoma;  and  Delta,  Fannin,  Marion,  and  Red  River  Counties  in  Texas. 

The  primary  objective  of  the  Economic  Development  Program  is  to 
insure  employment  opportunities,  sustain  purchasing  power,  and  maintain 
an  adequate  tax  structure  in  an  area.  To  attract  new  industries  into 
an  area,  adequate  water  is  required  to  supply  municipal  and  industrial 
needs.  Sources  of  credit  for  adequate  financing  of  new  developments  are 
needed.  In  order  to  maintain  the  rural  population,  income  levels,  and 
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economic  standards  or  living  must  be  improved.  Resources  must  be  used 
more  nearly  to  their  full  potential  in  order  to  achieve  these  goals. 

Crop  and  Pasture  Land  Resources 

Projections  of  future  requ i’-enumts  were  made  without  cns iderat ion 
of  productive  capacity,  but  rather  the  production  which  must  be 
achieved  for  the  Study  Area  to  maintain  its  relative  position  in  the 
Nation's  agriculture  (e.<>ibits  2°  and  30).  Thi-  assumed  the  projected 
share  ol  National  requirements  ard  represents  ai  allocation  of  produc- 
tion requirements  among  all  areas  of  the  United  States.  It  also 
assumed  that  there  will  be  no  further  acceleration  in  the  re te  of 
resource  deve lopment . 

This  allocation  provides  a benchmark  to  which  the  productive 
capacity  of  the  Study  Area  can  be  mpared.  If  the  productive  capacity 
required  to  pi  >duce  this  volume  e ists,  then  it  indicates  the  probable 
future  level  of  production.  It  is  assumed  that  the  future  competitive 
position  of  the  Study  Area  will  be  relatively  the  same  as  at  the 
present . 

A summary  of  feed  units  required  for  feed  crop  requirements  and 
projected  production  without  project  development  is  shown  in  Table  51. 
Although  a surplus  existed  in  the  base  year, def ic its  of  1,661  and 
17,002  million  feed  units  are  projected  for  1980  and  2010,  respectively. 

Table  51  - Feed  Units  Required  and  Feed  Units  Produced  Without  Project 
Development,  1962,  1980,  and  2010,  Red  River  Basin  Study  Area 


Item 

! 1961 • 

1980  : 2010 

Feed  units  required  to  produce 
Study  Area  livestock  products 

- million  feed  units  - - - 

8,121.6  15,494.6  32,1:6.0 

Total  feed  units  produced 
without  project  development 

11,722.0 

13,833.6  15,163.3 

Balance 

+3,600.4 

-1,661.0  -17,002.7 

Adjustments  of  Crop  and  Pasture 

Land  Utilization 

Production  requirements  for  feed-crops,  including  range  and  pasture, 
were  expressed  as  a composite,  measured  in  terms  of  feed  units.  The 
projected  teed  units  that  could  be  produced  without  further  acceleration 
of  the  rate  of  resource  development  were  compared  with  the  projected 
requirements.  Nonfeed  crops  proiecfed  requirements  were  expressed  as 
an  allocation  of  National  requirements  among  all  areas  of  the 
United  States. 

The  maximum  productive  capacit>  of  the  Study  Area  has  not  been 
measured.  Conversior  of  land  to  a more  intensive  use,  drainage,  flood 
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control,  and  irrigation  are  all  means  of  increasing  product  run  from 
land  and  water  resources.  Resource  development  may  be  accomplished 
by  project-type  action  or  by  individuals.  Production  increases  may 
also  occur  as  a primary  effect  from  flood  control  projects 


Three  alternative  ways  to  achieve  feed-unit  requirements  are 
(1)  additional  feed-cr  >p  production  without  project  devel  pment  (2) 
additional  feed-grain  production  without  project  development,  and 
(3)  additional  feed-grain  production  with  project  development. 

Additional  Feed-crop  Production  Without  Project  Development 

In  1980  and  2010,  projected  feed-unit  production  based  on 
historical  data  falls  short  of  the  projected  needs.  Historical  data 
reflect  internal  shifts  between  all  feed  crops,  and  these  changes  are 
likewise  reflected  in  the  extension  of  trends  to  1980  and  2010. 


Historical  distribution  of  feed  units  would  suggest  that  the 
1980  deficit  of  about  1.7  billion  feed  units  be  allocated  among  the 
three  major  feed-crop  components  according  to  their  share  of  total 
production  (table  52).  Therefore,  in  1980,  2.5  percent  of  the  deficit 
would  be  allocated  to  feed-grain  crops,  6.0  percent  to  hay  crops,  and 
91.5  percent  to  grazing  and  pasture.  Deficits  for  2010  would  be 
handled  in  the  same  manner.  The  allocated  feed  units  for  each  major 
feed-crop  component  is  divided  by  its  weighted  feed  unit  per  acre 
to  determine  the  acreage  requirement. 

Table  52  - Percentage  Distribution  and  Feed  Units  Per  Acre  by  Three 
Major  Feed  Components,  Without  Accelerated  Development,  1962,  1980, 
and  2010,  Red  River  Basin  Study  Area 


1962 

: 1980 

: 2010 

Percent 
dist  r i- 
but ion 

:We ighted 
: feed 
: u~>its 

: per  acre 

: Percent 
rdistri- 
: but  ion 

.•Weighted 
: feed 
: units 
:per  acre 

:We ighted 
: Percent:  feed 
idistri-:  units 
: but  ion  :per  acre 

Feed  grains 

3.3 

1 ,472 

2.5 

1,781 

2.6 

2,037 

Hay  crops 
Gracing  and 

4.3 

1,196 

6.0 

1 ,422 

9.6 

2,271 

pasture 

92.4 

951 

91.5 

1,105 

87.8 

1,180 

Total 

100.0 

971 

100.0 

1,131 

100.0 

1,252 

Following  this  procedure,  an  additional  1,469,000  acres  must  be 
converted  to  feed-crop  production  in  1980.  By  2010,  over  12,651,000 
acres  will  be  required  to  meet  the  Study  Area's  requirements  of  the 
National  production  of  feed  crops. 


Additional  Feed  Grain  Production  Without  Project  Development 

The  projected  feed  units  per  acre  for  feed  grains  in  1980  and  2010 
are  1,781  units  and  2,037  units,  respectively.  A balance  between  pro- 
jected production  without  project  development  and  the  Study  Area's 
requirements  may  be  achieved  wholly  by  feed  grains.  Approximately 

933.000  acres  of  additional  land  would  need  to  be  converted  to  feed 
grain  production  by  1980  to  meet  requirements,  and  an  additional 

8.347.000  acres  in  2010.  Since  feed  grains  have  greater  capacity  for 
feed  unit  production  per  acre,  this  alternative  method  is  also  suggested. 

Additional  Feed  Grain  Production  With  Project  Development 

Assuming  drainage  and  flood  control  improvement  projects  in  place 
by  1980  and  2010,  another  alternative  is  presented  to  meet  a balance 
between  land  conversion  and  feed  unit  requirements.  With  project 
development  in  place,  increased  yields,  and  high  levels  of  management, 
additional  output  will  be  realized  in  feed  grains  alone.  For  example, 
it  is  estimated  that  under  these  conditions,  feed  units  per  acre  will 
increase  from  1,781  units  to  about  2,400  units  in  1980.  Therefore, 
an  additional  366,400  acres  of  feed  grains  would  be  required  in  1980  to 
meet  the  feed  unit  deficit,  and  over  6.5  million  acres  in  2010. 

Forest  Land  Resources 


There  was  a net  increase  in  commercial  forest  land  of  the  Study 
Area  between  1952  and  1962,  but  the  rate  of  increase  declined  during  the 
latter  part  of  the  decade.  The  principal  areas  of  accretion  were  on  the 
uplands  with  some  increase  along  the  floodplain  areas  of  the  smaller 
streams.  Attrition  by  reservoir  and  highway  construction  and  increased 
urbanization  has  blunted  the  trends  toward  increasing  forest  acreage 
on  the  uplands,  but  no  rapid  decrease  in  forest  acreage  can  be  foreseen. 
Apparently  the  acreage  available  for  development  of  the  forest  resource 
will  remain  largely  intact  through  2010. 

Since  1962,  forest  acreage  along  the  major  floodplain  has  sharply 
decreased.  The  future  availability  of  any  considerable  acreage  of 
forest  land  along  the  main  stream  and  larger  tributaries  is  questionable 
at  present  (1967). 

Analysis  of  forest  cover  conditions  for  1962  showed  that  the  Study 
Area  was  producing  only  40-50  percent  of  its  potential  due  to  inadequate 
stocking  and  competition  from  worthless  vegetation. 

The  1962  condition  of  forest  soils  on  much  of  the  Study  Area  is 
less  than  that  desirable  for  good  soil  and  water  management.  Improve- 
ments in  fire  protection  are  needed.  Some  875,400  acres  of  forest 
land  now  unprotected  should  be  placed  under  organized  fire  protection. 
Grazing  control  is  needed  on  seven  percent  of  the  commercial  forest  land 
area.  Approximately  nine  percent  of  the  commercial  forest  area  needs 
interplanting  to  improve  stocking  and  some  26  percent  of  the  forest 
stands  need  thinning  to  improve  stand  vigor  and  composition. 
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An  estimated  additional  growth  of  110  to  135  million  cubic  feet  per 
year  will  be  required  to  meet  the  manufacturing  capacity  of  forest 
industry  in  and  near  the  Study  Area  by  the  year  2010,  above  that  which 
can  be  expected  with  the  present  level  of  management.  With  the  1962 
level  of  management,  cut  is  expected  to  exceed  growth  near  the  year  1990. 
To  forestall  undue  losses  in  established  inventory  and  growth  potential 
that  would  begin  to  occur  around  1990,  additional  new  inventory  would 

have  to  be  built  up  prior  to  that  time.  This  new  production  potential 

should  begin  to  make  some  contribution  in  available  wood  supplies  by 
1985  to  1990.  The  maximum  production  should  be  required  during  the 
2000  to  2010  period. 

The  area  of  private  (nonforest  industry)  forest  lands,  with  average 
volume  of  growing  stock,  were  as  follows: 

Volume  of  Growing  Total  Forest  Land 

Stock,  Cubic  Feet/Acre  1,000  Acres 

Farm  ownership  405  2,015.4 

Other  ownership  495  5,137.8 

The  average  annual  growth  of  desirable  merchantable  material  is 
less  than  1/2  cord,  or  200  board  feet,  per  acre.  The  annual  growth  on 

most  of  these  lands  could  be  increased  two  to  four  times  with  reasonably 

good  management. 

Sustained  yield  management,  comparable  to  that  now  employed  by 
well-established  forest  industry,  on  about  2,250,000  acres  of  the  most 
productive  private  forest  lands  would  meet  the  expected  shortages  for 
the  Study  Area. 

There  is  a looming  National  and  Regional  shortage  in  hardwood 
face  veneer  logs  and  high-quality  hardwood  sawlogs  for  factory  use. 
Projections  from  1962  data,  as  used  in  this  report,  do  not  fully 
illustrate  the  supply  problem  that  is  developing  in  the  Study  Area. 

The  lack  of  well-managed  hardwood  acres,  coupled  with  the  accelerated 
clearing  since  1962  of  the  most  productive  remaining  sites,  is  resulting 
in  unexpected  supply  problems  for  manufacturers  in  or  near  the  Study 
Area . 

If  this  future  hardwood  supply  shortage  is  to  be  alleviated,  high- 
level  sustained  yield  management  will  be  required  on  all  remaining 
bottomland  hardwood  areas,  and  all  suitable  upland  sites  must  be 
managed  for  quality  hardwood  production. 

Water  Resources 

Municipal  and  Industrial  Water  Supply  Needs 


Water  supply  problems,  as  projected  through  the  time  periods  1980, 
2000,  2030,  and  2080,  will  be  ever  increasing.  Table  53  summarizes  the 
municipal  and  industrial  needs  for  these  periods  by  states.  From  the 


1980  needs  of  200  mgd,  requirements  will  practically  double  in  each 
succeeding  period. 


Table  53  - Municipal  a-  d Industrial  Water  Supply  Needs  1/ , Red  River 
Basin  Study  Area 


State 

: 1980 

2000 

: 2030  : 

2080 

Oklahoma 

1.1 

- million 
3.7 

gallons  per  day  - 
13.5 

155.5 

Arkansas 

14.3 

21.0 

41.9 

120.6 

Texas 

60.3 

91.9 

157.3 

334.7 

Louisiana 

124.3 

263.1 

364.3 

804.6 

Total 

200.  (' 

379.7 

577.0 

1,415.4 

Source:  FWPCA  data 

1/  Net  requirements 

Municipal  expansion,  resulting  from  population  increases,  will  be 
the  major  factor  contributing  to  these  increases  in  water  supply  needs. 

Water  Quality  Control  Needs 

As  determined  by  FWPCA,  stream  pollution  will  increase  with  con- 
tinued population  and  industrial  growth.  Detailed  water  quality  control 
requirements  to  the  year  2080  will  be  presented  in  Appendix  XI. 

Rural  Household  and  Livestock  Water  Requirements 

Rural  households  and  livestock  water  requirements  were  projected 
for  the  economic  evaluation  period  (1962  to  2010),  and  are  summarized  in 
Table  54.  These  projections  are  based  on  average  daily  water  consumption 
per  person,  or  per  animal  unit.  Data  for  the  2080  time  frame  were 
computed  following  the  assumption  that  water  use  ratios  for  rural  house- 
holds and  livestock  will  remain  constant  after  2020. 

Table  54  - Total  Annual  Water  Requirements  for  Rural  Households  and 
Livestock  Uses,  1962,  Projected  1980,  2010,  2020,  2080,  Red  River 
Basin  Study  Area  1/ 

:Annual  rural  household  : Annual  livestock  : Total  annual  water 

Year  : water  requirements  2 / : water  requirements  : requirements 


- - - million  gallons 


1962 

22,776 

12,432 

35,208 

1980 

31,288 

16,321 

47,609 

2010 

37,254 

23,044 

60,298 

2020 

38,506 

25,308 

63,814 

2080 

38,506 

25,308 

63,814 

1/ 

Whole  counties  are  represented 

in  the  four 

Basin  States  of 

Arkansas,  Louisiana,  Oklahoma,  and  Texas 

2/ 

Annual  household  water  requirements  include 

rural  farm  and  rural 

nonfarm  households 
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Huial  larm  and  rural  uonfarm  household  water  requirem«nts  are  shown 
in  Exhibit  31.  Estimates  were  derived  by  multiplying  the  projected 
tural  population  by  the  average  daily  water  consumption  per  person  by 
365  days  to  determine  annual  requirements.  This  resulted  in  a declining 
total  annual  demand  for  domestic  water  by  rural  farm  families,  and  an 
increasing  total  annual  demand  for  domestic  water  by  rural  nonfarm 
Lamilies.  Demand  is  estimated  to  be  about  31.3  billion  gallons  annually 
in  1980,  and  37.3  billion  gallons  by  the  year  2010. 

1 

Livestock  water  requirements  are  projected  to  increase  to  more  than 
•’3  billion  gallons  oi.  basin  farms  by  2010  (exhibit  32).  This  amount  is 
about  twice  the  present  livestock  water  requirements. 

Cattle  and  calves  required  over  11.5  million  gallons  of  water  in 
!‘>62.  This  amount  represents  93  percent  of  the  total  livestock  water 
lequirements.  This  t igure  does  not  change  significantly  in  its  relation- 
ship to  total  water  requirements.  However,  the  increasing  production  of 
broilers  will  require  a larger  share  of  water  requirements,  while  hogs 
and  pigs  decline  in  numbers  and  water  consumption.  Annual  livestock 
water  requirements  represent  35  percent  of  the  total  in  1962,  34  percent 
in  1980,  and  38  percent  by  2010. 

Recreation  ..esources 

Total  outdoor  recreation  demands  were  estimated  for  1960,  1980,  and 
2020.  Existing  public  and  private  outdoor  recreation  opportunities 
were  inventoried. 

This  study  includes  an  inventory  of  recreation  opportunities 
enhanced  by  water  which  appears  to  be  physically  feasible  in  potential 
upstream  watershed  projects.  Also,  consideration  is  given  to  the  active 
recreational  use  of  developed  resources  as  supplied  by  BOR. 

The  study  evaluates  the  present  types  of  water  oriented  recreation 
activities  and  the  present  demand  and  supply.  Unsatisfied  demand  and 
the  needs  for  land,  water,  and  facilities  to  accommodiate  these  antic- 
ipated demands  were  estimated.  Activities  have  been  grouped  by  subareas 
that  indicate  a general  geographical  distribution  of  these  water-enhanced 
act iv it  ies . 

w 

Demand 

The  total  annual  demand  for  outdoor  recreation  in  the  Study  Area 
is  increasing  at  a faster  rate  than  population.  Population  is  estimated 
to  increase  94  percent  between  1960  and  2020,  while  total  annual  demand 
for  recreation  is  estimated  to  increase  over  725  percent.  Table  55 
summarizes  the  existing  and  projected  population  and  total  annual 
recreation  demand. 

M 

* 

Recreation  demand  is  defined  "as  the  types  and  quantity  of  outdoor 
recreational  activities  that  people  desire.  True  demand  is  assumed  to 
be  that  which  people  will  accept  in  view  of  their  expressed  desires  and 
wants".  Closely  correlated  with  recreation  demand  is  per  capita  personal 
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income  and  activity  occasions  per  capita.  BOR  criteria  conclude  that, 
for  most  activities,  a person's  rate  of  participation  in  outdoor  rec- 
reation is  proportional  to  his  income.  However,  this  is  not  to  imply 
alternative  criteria  do  not  exist  in  recreation  planning. 

Table  55  - Existing  and  Projected  Resident  Population  and  Total  Annual 
Recreation  Demand,  1960,  1980,  and  2010,  Red  River  Basin  Study  Area 


Year 

; 

Resident  population 
in  drainage  area  1/ 

: Total  annual 

: demand  2/ 

1960 

numbe  r 
1,670,048 

activity  occasions 
25,043,500 

1980 

2,187,000 

54,127,200 

2020 

3,235,800 

207,535,000 

Projected  increase: 
1960-1980: 

Net 

516,952 

29,083,700 

Pe rcent 

31 

116 

1980-2020: 

Net 

1,048,800 

153,407,800 

Percent 

48 

283 

1960-2020: 

Net 

1,565,752 

182,491,500 

Percent 

94 

727 

1/  Whole  county  population  data  are  presented 
2/  See  Table  57 

The  approach  followed  by  BOR  in  computing  demand  is  an  acceptable 
method.  Their  demand  function  or  input-output  relationship  denotes 
consistent  or  linear  returns  in  activity  occasions  based  on  income  per 
capita  and  participation  in  the  Census  South  Region.  The  participation 
function  (exhibit  33)  reflects  a constant  increase  in  relation  to  popula- 
tion, income  per  capita,  and  recreation  participation  activity.  These 
are  based  on  1960  data.  Data  developed  by  BOR  for  1965  show  only  minor 
changes  in  participation  rates. 

Existing  and  projected  population  and  per  capita  personal  income  for 
the  four  ERS  subareas  are  presented  in  Table  56.  Per  capita  personal 
income  data  for  1960  were  obtained  from  a USDC  publication.  The  per 
capita  personal  income  for  each  subarea  are  weighted  averages  based  on 
population  and  county  income.  Projected  per  capita  personal  income  was 
obtained  from  BOR’s  "Interim  Report",  and  population  projected  data 
were  obtained  from  the  USAE.  These  projected  personal  income  data 
were  derived  by  projecting  historical  trends  into  the  future  and 
adjusting  to  1960  dollars.  Exhibit  34  presents  the  counties  in  each 
subarea  with  population  and  per  capita  personal  income  for  1960. 
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Table  56  - Population  and  Per  Capita  Personal  Income,  by  Subareas,  1960, 
1980,  and  2020,  Red  River  Basin  Study  Area 

| Population  :Per  capita  personal  income  J 

Subareas:  1960  : 1980  : 2020  1960  : 1980  : 203p~ 


- 

- number  - 

- 

- 

dollars  - 

- 

1 

152,519 

172,700 

221,500 

1,141 

1,932 

5 

,195 

2 

133,670 

162,600 

244,700 

905 

1,532 

4 

,117 

3 

341,888 

438,500 

725,300 

1,360 

2,122 

5 

,413 

4 

Basin 

1,041,971 

1,413,200 

2,044,300 

1,232 

2,026 

5 

,232 

Total 

1,670,048 

2,187,000 

3,235,800 

1,224 

2,001 

5 

,185 

1/  1960  dollars 

Recreation  facilities  are  subject  to  seasonal  and  daily  variations 
in  demand.  Outdoor  activities  maintain  a level  during  the  winter  hunting 
season  and  spring.  The  peak  season  starts  with  the  close  of  schools, 
reaches  its  high  through  the  summer,  and  drops  off  again  in  September. 
Table  57  presents  a summary  of  the  peak-day,  or  average  Summer  Sunday 
demand  1/.  Also,  this  table  shows  the  total  annual  demands  for  1960, 
1980,  and  2020.  A refinement  of  these  data  by  subarea  is  presented  in 
Exhibit  33. 


Table  57  - Recreation  Demand:  Summery  of  Existing  and  Projected  Total  Annual,  Summer  and  Average  Sunday  Demand  in  Activity  Occasions,  Red  1-  vet 

Basin  Study  Area,  1960,  1980,  and  2020 


Activity  or 
Activity  Group 

Average  Summer 

Sunday 

Total  Summer  (1,000' 

— rm 

EMKAIl-UH 

I960 

1980 

2020 

- - - 

- - - 

- - - 

- - - activity  occaaic 

» - - - 

- . . 

- - - - 

- - 

2,220 

4 ,844 

19,5 00 

68.8 

148.8 

570.5 

113.4 

245.0 

939.7 

Boating,  Sailing,  Si  Waterakiing 

42,930 

92,810 

355,740 

1 ,395.2 

3,015.3 

11,561.3 

2,768.0 

,962.5 

22.836.2 

Swimming 

138,500 

299,330 

1,147,740 

4,503.3 

9,733.0 

37,318.5 

6,285.1 

13,534.4 

Subtotal 

183,650 

396,984 

1,521,980 

5,967.3 

12,897.1 

49,450.3 

9,166.5 

19.811.9 

75,963.2 

23.280 

50,290 

192,930 

431.4 

932.2 

3,189.4 

897.1 

1 ,93b. 8 

7,433.5 

Picnicking 

44,760 

98,870 

379.220 

1,486.3 

3,212.2 

12.316.4 

3,147.6 

0,792.1 

76,042.6 

Subtotal 

68,040 

149.160 

572,150 

1,917.7 

4,144.4 

15,505.8 

4,039.7 

8,73c  9 

■ . : 

P’  ay ing  Games 

10,330 

22,320 

85,610 

334.1 

722.1 

2,768.7 

1,459.9 

3,155.4 

. ishing  (Inc  idental ) 

15,390 

33,220 

127.490 

498.1 

1,076.6 

4,127.9 

1,200.8 

2.595.2 

9,95 r.s 

S ightsee ing 

55,880 

220,780 

463,160 

1,814.3 

3,921.3 

15,  • 

, 

17  ,47  7 .'.' 

47  ,S.:V.  7 

5,860 

12,720 

48 . 600 

192.4 

415.8 

’ ,594.1 

396.8 

857.8 

3,» 

Nature  Walks 

19,240 

41,610 

159,380 

623.7 

1 ,347.9 

5,168.7 

3,007.0 

6.499.0 

7*.. 914.,' 

Subtotal 

106,700 

230,650 

884,240 

7,462.6 

7,463.7 

1 l ,837.3 

- 

Total 

J58.390 

776,790 

2.978 , 3 ’ 

1 . .347.6 

2 ■ .''25.2 

Supply 

Supply,  as  it  relates  to  recreation,  is  the  inventory  of  e .sting 

facilities  which  are  available  to  satisfy  demand.  The  known  water- 
oriented  public  supply  in  the  Study  Area  was  inventoried  by  the  ?■ 


1/  Peak-day,  as  it  is  referred  to,  means  the  average  Summer  Sunda;- 
the  day  when  the  greatest  demand,  outside  oc  peak  holiday  use 
or  Labor  Day),  is  put  upon  the  facilities 


* This  is 

^ (July  4 
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This  inventory  points  up  that  the  present  supply  of  outdoor  recre- 
ation land  and  water  facilities  is  poorly  developed,  particularly  the 
latter.  The  proposed  reservoir  construction  and  bank  stabilization 
programs  by  USDA  and  other  action  agencies  will  greatly  increase  the 
water-dependent  recreation  supply. 

In  1960,  P.  L.  566  projects  did  not  supply  or  provide  for  any  appre- 
ciable recreation  facilities  for  the  general  public.  However.  State  and 
locally  constructed  water-oriented  facilities  are  widely  used  because 
of  the  variety  of  recreation  they  provide.  In  addition  to  fishing,  many 
other  activities,  such  as  swimming,  boating,  and  waterskiing  are  also 
important.  Recreation  facilities  are  not  necessarily  limited  to  water 
sports  but  may  include  hunting,  picnicking,  camping,  children's  play- 
ground activities,  and  competitive  sports. 

Man-day  fishing  allocations  to  the  proposed  multiple-purpose  USDA 
reservoirs  were  computed  by  the  BSF&W  in  Atlanta  (exhibit  35)  1/.  The 
data  depict  weighted  averages  depending  on  fishing  needs  for  the  individ- 
ual states  along  the  Red  River.  These  allocations  may  change  as  planning 
by  other  agencies  progresses  and  other  impoundments  are  considered. 

The  recreation  facilities'  supply  is  translated  to  an  annual  supply 
of  recreation-days.  This  provided- a means  to  obtain  "total  recreation 
days"  by  adding  the  supply  of  recreation  facilities  using  BOR's  criteria 
and  fishing  supply  developed  by  BSF&W. 

Unsatisfied  Demand  and  Needs 

Future  outdoor  recreation  facilities  should  reflect  the  needs  of 
the  Study  Area's  population  and  ability  of  the  Federal,  State,  County, 
and  local  officials  and  citizens  to  recognize  and  provide  for  the  needs. 
Recreation  facilities  in  1980  and  2020  will  include  the  present  facil- 
ities, expansion  and  development  of  these  facilities  during  the  ensuing 
years,  and  the  acquisition  and  development  of  these  facilities  resulting 
from  planning. 

Future  needs  are  based  upon  increases  in  both  population  and  per 
capita  personal  income.  Leisure  time  rasulting  from  a shorter  work 
week,  an  increase  in  the  days  of  paid  vacation  per  worker,  and  earlier 
retirement  are  also  complementary  forces. 

Table  58  sets  forth  the  criteria  used  to  determine  the  unit  need  for 
recreation  facilities.  Studies  by  BOR  and  others  in  the  growing  field 
of  recreation  planning  have  determined  the  type  of  facilities  needed. 
These  needs  may  change  with  changes  in  the  interests  of  people  such  as 
the  increase  in  skin-diving  and  related  forms  of  water  recreation.  How- 
ever, to  provide  sufficient  outdoor  recreation  areas  at  this  time  would 
not  appear  to  be  in  error.  Rather,  it  would  appear  preferable  to  have 


1.  A "man-day"  and  "recreation-day"  are  assumed  to  be  the  same  measure- 
ment. or  a visit  by  one  individual  for  recreation  or  fishing  purposes 
during  any  portion  or  all  of  a 24-hour  day. 
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too  much  rather  than  to  fall  short,  since  land  areas  available  for 
recreation  may  continue  to  diminish. 

Table  38  - Tentative  Use  Standards  for  Selected  Outdoor  Recreation 
Activities  1/ 


Camping: 

Prepared  site  camping,  3 five-person  sites  per  acre 
Wilderness  camping,  1 camp  site  per  acre 
Picnicking: 

Prepared  site  picnicking,  7 five-person  tables  per  acre  with  a turnover 
of  two  per  table.  One  acre  will  accommodate  70  persons  per  day. 
Wilderness  picnicking,  2 five-person  tables  per  acre  with  a turnover 
of  two  per  table. 

Boat ing : 

6 acres  of  water  surface  per  boat  and  3 persons  per  boat  with  a turn- 


over of  2 

1 boat  ramp  per  40  boats 

Sw  iinm  Lng : 

1 acre  of  beach  and  water  for  each  200  swimmers  with  a turnover  of 
three  per  day.  (Ratio  of  2/3  acre  of  beach,  1/3  acre  of  water) 


Hik  ing : 

One-eighth  mile  of  trail  per  hiker 
23  acres  per  mile  of  trail 
Wa  terski ing : 

15  acres  of  water  area  per  towing  boat 
F is  h ing 

10  linear  feet  of  shore  per  person 
Historical  sites: 

200  square  feet  per  person 
Nature  studv 

10  acres  per  person 
Pleasure  driving: 

0 25  miles  of  scenic  roadway  per  car 


1/  U.  S.  Department  of  Interior,  "Interim  Report  on  the  Demand, 

Supply  and  Needs,  Red  River  Basin."  Bureau  of  Outdoor  Recreation, 
Atlanta,  February  1,  1967:  and  Florida  Board  of  Conservation,  "Florida 
Land  and  Water  Resources,  Southwest  Florida,  1963,  1980,  and  2015". 
Division  of  Water  Resources,  Tallahassee,  1966. 

lable  >9  presents  a summary  of  demand,  supply,  and  unsatisfied 
demand  for  selected  water-oriented  recreation  activities  to  meet  total 
peak-day  demand  in  1960,  1980,  and  2020.  Unsatisfied  demand  was  trans- 
lated into  needs  expressed  in  types  of  facilities.  These  data  represent 
the  total  need  for  a resident  population  indicated  in  Table  57. 

Data  in  Table  54  substantiate  the  need  for  recreation  facilities, 
especially  when  needs  are  expressed  in  activity  occasions  and  then 
reduced  to  needed  facilities.  However,  projected  needs  do  not  consider 
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substitute  activities,  nor  do  these  preliminary  data  represent  a real, 
or  net  unsatisfied  demand. 


lable  59  - Existing  and  Projected  "Average  Summer  Sunday"  Demand  and  Needs  for  Water-Orientated  Recreation 
Facilities,  with  Needs  Expressed  in  Facilities,  Red  River  Basin  Study  Area 


Boat  mg 

Swimming 

Camping 

Picnicking 



- - - activity 

occasions  - 

- - 

- - 

I960 

Average  Summer  Sunday  demand 

42,930 

138,500 

23,280 

45,760 

Supply: 

Public  & private 

64,850 

15,782 

10,064 

34,062 

SCS  1/ 

- 

- 

- 

- 

Unsatisfied  demand 

♦21,920 

122,718 

13,216 

11,698 

Needs  expressed  in  facilities 

- 

205  acres 

2,643  units 

1,170 

tables 

1980 

Average  Summer  Sunday  demand 

92,810 

299,330 

50,290 

98,870 

Supply: 

Public  8 1 private  2/ 

64,850 

23,846 

18,713 

51,423 

1980  SCS 

3,797 

25,080 

2,231 

17,925 

Unsatisfied  demand 

24,163 

250,404 

29,346 

29,522 

Needs  expressed  in  facilities 

48,326  acres 

418  acres 

5,868  units 

2,952 

tables 

2020 

Average  Summer  Sunday  demand 

355,740 

1,147,740 

192,930 

379,220 

Supply: 

Public  & private  2/ 

64,850 

23,846 

18,713 

51  ,423 

2020  SCS 

3,918 

78,360 

7,635 

45,990 

Unsatisfied  demand 

286,972 

1,045,534 

166,582 

281,807 

Needs  expressed  in  facilities 

573,944  acres 

1,743  acres 

33,316  units 

28,181 

tables 

1/  No  Scil  Conservation  Service  projects  prior  to  December  31,  1962  with  recreation  facilities. 

7/  Projected  data  for  1980  and  2020  are  an  enlargement  of  existing  facilities  that  were  reported  on 
December  31,  1962  (Table  66).  These  data  do  not  include  SCS  facilities. 

NOTE:  Projected  1980  and  2020  public  supply  data  were  not  available  at  the  time  this  report  was  prepared. 
Public  supply  is  delineated  by  Federal,  State,  and  local  agency,  including  SCS  projects  in  Appendix  XII 
(Outdoor  Recreation). 


The  projected  supply  to  1970  was  computed  by  BOR  from  a nationwide 
inventory  of  programmed  supply.  The  1970  public  supply  represents  an 
enlargement  of  existing  facilities  that  were  reported  on  December  31, 

1962,  or  the  supply  that  has  been  definitely  programmed.  The  SCS  supply 
for  1980  and  2020  represents  the  capacity  that  the  proposed  multi-purpose 
projects  can  provide.  Therefore,  unsatisfied  demand  as  shown  in  Table  59 
does  not  include  project  proposals  being  planned  by  Federal,  State,  or 
local  agencies  other  than  the  SCS.  However,  based  on  available  data, 
there  will  be  a shortage  of  supply  facilities  in  the  Study  Area  for  1980 
and  2020  for  these  selected  activities. 

By  1980,  48,300  surface  acres  of  water  will  be  necessary  to  meet  the 
demand  for  boating;  418  acres  of  beach  and  water  area  for  swimming;  over 
5,800  units  of  camp  sites,  and  approximately  3,000  additional  picnic 
tables . 

Projected  needs  to  2020  point  up  a vast  shortage  of  supply  facilities 
in  the  Study  Area  for  boating,  or  an  additional  573.944  surface  acres  of 
water.  Swimming  needs  will  require  approximately  1,750  acres  of  beach 
and  watet.  camping  and  picnicking  will  need  33,320  units  and  28,200 
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tables,  respectively.  A delineation  of  these  data  for  the  four  subareas 
is  ore sen ted  in  Exhibit  36 

Mu  1 1 i -use 

The  land  and  water  areas  cited  as  needed  in  Table  59  are  the  areas 
to  take  care  of  a particular  type  of  recreation.  Much  of  the  land  and 
water  area  required  can  be  used  to  satisfy  several  needs  either  con- 
currently or  at  different  seasons  of  the  year.  Thus,  camping  and 
picnicking  areas  may  serve  the  same  need.  Fall  and  winter  hunting  areas 
specified  by  the  BSF&W  may  serve  as  summer  nature,  hiking,  and  camping 
areas.  As  yet,  recreation  resource  planners  have  not  developed  suf- 
ficiently refined  techniques  to  say  how  much  of  an  area  can  serve  dual 
purposes.  This  depends  upon  the  nature  of  the  particular  area. 

Multi-purpose  is  a term  used  frequently  where  water  resource  areas 
are  concerned.  Its  connotation  in  these  instances  is  the  multiple  use 
of  a water  area  for  other  than  recreation.  Considering  the  use  of  water 
areas  for  just  recreation,  there  are  some  compatible  uses.  For  example, 
there  can  be  fishing  and  esthetic  enjoyment  together  with  some  types  of 
boating,  but  not  necessarily  waterskiing  and  fishing  in  the  same 
immediate  area. 

With  regard  to  other  uses,  water  areas  may  serve  several  needs; 
e.g.,  municipal  water  use,  flood  control,  and  electric  power  generation. 
It  may  not  be  possible  for  each  multi-use  project  to  be  operated  at 
maximum  capacity  and  still  allow  the  project  to  be  used  for  the  greatest 
number  of  purposes.  The  shortage  of  available  water  areas  makes  this  a 
manifest  necessity. 
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POTENTIAL  FOR  WATER  AND  RELATED  LAND  RESOURCE  DEVELOPMENT 


WATER  RESOURCES  DEVELOPMENT  POTENTIAL 
Physical  Potential 

The  topography  of  the  Study  Area  is  well-suited  for  reservoir 
impoundments.  Occasionally,  ample  storage  was  not  available  in  tentative 
site  locations  in  the  Texas  Blackland  Prairie  LRA . Practically  unlimited 
possibilities  exist  in  other  land  resource  areas.  Optimum  storage  develop- 
ment for  reservoirs  was  considered  to  be  about  twice  the  average  annual 
runoff  above  the  site,  or  physical  or  cultural  limitations  of  the 
individual  site. 

In  the  upper  part  of  the  Study  Area  in  Bryan  County,  Oklahoma,  the 
average  annual  runoff  is  about  eight  inches.  Required  flood  detention 
storage  is  about  5.6  inches  and  required  sediment  storage  is  about  1.5 
inches.  This  leaves  approximately  the  average  annual  runoff  available  for 
other  uses. 

In  the  lower  part  of  the  Study  Area  in  Rapides  Parish,  Louisiana,  the 
average  annual  runoff  is  about  15  inches.  Required  flood  detention 
storage  is  about  8.4  inches  and  required  sediment  storage  is  about  0.6  of 
an  inch.  This  leaves  about  1-1/2  times  the  annual  runoff  available  for 
other  uses. 

Additional  ground  water  development  may  be  undertaken  anywhere  in 
the  Study  Area.  The  aquifers  that  underlie  the  Southern  Coastal  Plain 
LRA  can  provide  the  largest  yields.  The  combined  aquifers  can  provide  an 
estimated  800  m.g.d.  yield  of  fresh  water  which  is  substantially  more  than 
is  presently  used.  Of  course,  optimum  withdrawals  would  depend  upon  the 
proper  distribution  and  pumpage  from  wells  throughout  the  aquifer.  Large 
areas  of  unexplored  or  underdeveloped  ground  water  are  available  to  meet 
future  needs. 

Channel  improvement  and  associated  reservoirs  can  contribute  greatly 
to  flood  prevention  in  upstream  watersheds.  Channel  improvement  cor 
drainage  in  flatlands  can  contribute  greatly  to  drainage  needs.  The  need 
for  levees  is  confined  largely  to  Red  River  alluvial  land  or  along  major 
tributary  streams.  In  some  areas,  levees  or  floodwalls  in  combination 
with  channel  improvement  will  be  needed  for  urban  area  flood  protection. 

The  potential  for  supplemental  irrigation  development  is  distributed 
throughout  the  four  states.  More  than  half  the  total  potential  is  in 
Louisiana.  Only  40  percent  of  the  total  potential  could  be  project-type 
development,  which  is  confined  to  the  alluvial  land  along  Red  River.  Only 
18  percent  of  the  project-type  development  can  be  irrigated  safely  with 
present  quality  Red  River  water.  Individual-type  development,  which 
represents  about  60  percent  of  the  potential,  can  be  done  safely  with 
ground  water  or  small  surface  impoundments. 

The  potential  for  recreation  and  fish  and  wildlife  development 
involves  more  than  an  appraisal  of  natural  resources  alone.  The  potential 
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depend:;  upon  a combination  d physical,  social,  economic,  and  other 
factors . Ptudic..  point  up  a vast  shortage  of  recreational  facilities  in 
almost  every  category.  The  physical  potential  to  meet  these  shortages 
will  n.  t be  a limiting  factor  in  meeting  these  needs. 

Projects  iNeeded  for  Initial  Development 

Tie  land  and  water  resource  programs  urgently  need* d by  19b0  consist 
of  land  treatment  measures,  multiple-purpose  watershed  projects,  and 
single-purpose  reservoir  development.  These  programs  ..re  recommended  for 
early  action  and  I lie  data  for  these  programs  are  summarized  in  a later 
section  of  this  Appendix. 

Land  treatment  practices  will  be  applied  through  the  going  Public  Law 
46  program  and  the  Public  Law  566  program.  Emphasis  will  be  placed  on 
practices  that  reduce  e*-.  ior, , improve  tilth,  and  contribute  to  increased 
farming  efficiency. 

Fifty  multiple-purpose  watershed  projects  in  52  CNI  watersheds  are 
feasible  and  needed  to  alleviate  watershed  problems  and  meet  estimated 
needs.  Thirteen  of  these  projects  in  14  CNI  watersheds  have  been  approved 
for  operations  since  1962.  The  projects  would  provide  measures  to  reduce 
damage  from  erosion,  sediment,  and  flooding,  to  improve  drainage,  and  to 
provide  water  for  municipal,  industrial,  recreation,  water  quality  control, 
and  irrigation  purposes.  Watershed  locations  are  shown  in  Figure  13. 

Single-purpose  reservoirs  to  meet  estimated  shortages  are  needed  on 
National  *'orest  System  Lands  and  on  private  lands.  Seven  recreational 
reservoirs  are  needed  in  t lie  Ouachita  National  Forest  in  Arkansas  and 
Oklahoma.  Nine  additional  reservoirs  on  private  lands  are  needed;  tour 
for  municipal  and  industrial  purposes  and  five  far  recreational  purposes. 
Reservoir  locations  ar<  shown  on  Figure  14. 

Multipie-Purpose  Projects  for  Long-Range  Development  (to  2080) 

CNI  Watersheds  3-22  and  3-26  in  the  Intervening  Areas,  Oklahoma, 

3 j — 2 in  Little  River  Tributary  Basin,  Arkansas,  3-30  in  the  Intervening 
Areas,  Texas,  3k-15  in  the  Sulphur  River  Tributary  Basin,  Texas,  and  3-57a 
in  Posten  Bayou  Tributary  Basin,  Louisiana,  are  considered  potentially 
feasi  le  for  project  development  after  10-15  years.  An  aggregate  area  of 
approximately  805  square  miles  is  included  in  these  potential  projects. 
Project  locations  are  shown  in  Figure  13. 

Flood  in.,  erosion,  and  sedimentation  are  occurring  in  these  water- 
heds ; however,  damages  attributable  to  these  sources  are  relatively  low 
in  comparison  to  areas  of  more  intensive  use.  Needs  for  agricultural  and 
non  igr icultural  water  management  are  apparent  and  are  expected  to  increase. 

Generally,  local  interest  in  these  areas  is  insufficient  for  project 
development,  but  it  is  expected  to  increase  as  watershed  conditions  change 
and  greater  needs  develop.  Pertinent  structural  data  are  summarized  in 
Table  AO.  Benefits  would  exceed  costs  of  structural  works  of  improvement. 
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Recreation  Dam  Sites  Potentially  Feasible 

Beyond  10-15  Years 
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T.itlc  60  - Pertinent  Structur  1 Dat  . - P-. tctiti.il  Multiple-Purpose  Projects  for  Long-Range  Development,  Red  River 
Basin  Study  Area 


Tributary  : 

Wat  i'  r 
Area 

: Str< 

dural  Measures  ; 

Pool 

Capacity 

Surface  Area  of 

2/ 

Permanent  Pool  — 

CNI 

' .iter shed  : 

•d  : Area  : 

: Cot!  trolled  : Re  erv. 

: Channel  : 

irs  : Improvement : 

Detent  ion  : 

Sediment 

Other 

(sq.mi 

) (sq.mi.)  nntnbt 

r nils 

( ac. f t . ) 

( ac . f t . ) 

( ac. f t . ) 

acres 

l tit  erven ing 

Areas  - 

Texas 

3-30 

184 

53  1 1 

t, . 3 

18,120 

9,878 

0 

760 

Total 

1 84 

S3  1 1 

6.3 

18,120 

9,878 

0 

760 

Inti  r vt  n ing 

Areas  - 

Arkansas  «ud  Oklah  " i 

3-22 

3 34 

74  7 

0 

22.400 

3,360 

0 

265 

3-7t> 

113 

34  5 

0 

1 1 , 385 

1,855 

0 

220 

Total 

44 

10b  1 ? 

0 

33,  7 85 

5,215 

0 

485 

Little  River 

3j-2 

116 

0 0 

8.0 

0 

0 

0 

— 

1 ot  a 1 

116 

0 0 

8.0 

0 

0 

0 

— 

Suit  ur  River 

3K-15 

15 

11  4 

- 

3,806 

2,282 

0 

220 

Total 

15 

11  4 

- 

3,806 

2,282 

0 

220 

Posten  Bayou 

3-5  7a 

43 

4 1 

16.0 

1,948 

249 

276  R 

60 

Total 

43 

4 1 

16.0 

1,948 

249 

276 

60 

Grand  Total 

805 

1 76  28 

30.3 

57,659 

17,624 

276 

1,525 

1/  Abbrevi.tt  ions:  R-  Recreation 

2/  Total  surface  area  at  principal  spillway  elevation 


Coordination  with  Plans  of  Other  Agencies 

Other  agencies  prepared  plans  for  water  and  related  land  resource 
development.  The  USAE  and  the  TWDB  plans  include  recommendations  for 
projects  to  be  initiated  within  the  next  10-15  years.  Projects  include 
reservoir  storage  for  municipal  and  industrial  water  supply,  water  quality 
control,  power,  irrigation,  recreation,  flood  control,  and  unassigned 
conservation  storage.  Durant  Reservoir  was  recommended  for  early-action 
development  by  the  USAE.  The  USDA  recommended  an  early-action  plan  for 
CNI  Watershed  3-23  (Lower  Blue  River)  that  does  not  include  Durant 
Reservoir;  however,  the  USDA  does  not  object  to  inclusion  of  Durant 
Reservoir  in  the  long-range  plan.  Channel  improvement  projects  serve  flood 
control  and  drainage  purposes.  The  USAE  has  submitted  an  interim  report 
for  the  navigation  project. 

Projects  identified  by  the  USAE  and  the  TWDB  for  long-range  develop- 
ment are  predominantlv  reservoir  projects  for  flood  control  and  con- 
servation storage.  Red  River  navigation  from  Shreveport,  Louisiana,  to 
Denison  Dam  and  the  Loggy  Bayou  Ring  Levee  also  are  included  in  the  long- 
range  development  plan. 

USDA  potential  development  was  oased  on  data  developed  by  USDA  and  on 
needs  data  developed  by  other  agencies  and  submitted  by  them  to  the  FCC. 
Needs  for  irrigation  development  were  prepared  jointly  by  the  BR  and  USDA 
and  are  described  in  Appendix  VI;  needs  for  drainage  improvements  are 
described  in  Appendix  VII. 

Other  Potential  and  Opportunities  for  Long-Range  Development 

Storage  opportunities  for  water  quality,  municipal  and  industrial 


V-135 


water  supply,  recreation,  and  irrigation  needs  beyond  the  next  10-15  years 
were  investigated.  Two  water  quality  reservoirs,  five  municipal  and 
industrial  water  supply  reservoirs,  thirty-four  recreation  reservoirs,  and 
nineteen  irrigation  reservoirs  were  identified.  Locations  of  these 
reservoir  sites  are  shown  in  Figure  14.  The  total  estimated  storage 
capacity  of  the  reservoirs  is  1,590,490  acre-feet.  Of  this  amount,  approx- 
imately 5,900  acre-feet  would  be  for  water  quality,  27,130  acre-feet  for 
municipal  and  industrial  water  storage,  436,770  acre-feet  for  recreation, 
287,220  acre-feet  for  irrigation,  56,825  acre-feet  for  sediment  accumu- 
lation, and  776,645  acre-feet  would  be  available  for  .additional  potential 
storage.  The  total  surface  area  of  the  permanent  pools  would  be  approx- 
imately 58,040  acres  of  which  32,870  acres  would  be  for  recreational  use. 
Approximately  776,645  acre-feet  of  additional  storage  that  would  not  be 
needed  for  water  quality,  municipal  and  industrial,  recreation  and  irri- 
gation could  be  developed.  Reservoir  storage  data  are  shown  in  Table  61. 

Recreation  and  irrigation  water  supply  needs  identified  for  develop- 
ment beyond  10-15  years  exist  in  watersheds  considered  potentially 
feasible  for  initial  development.  Recreation  facilities  and  storage 
opportunities  in  the  vicinity  of  Paris,  Texas,  could  be  provided  in  one 
site  in  CNI  Watershed  3-30  and  one  site  in  CNI  Watershed  3-33.  Recreation 
storage  opportunities  for  Lewisville,  Arkansas,  could  be  provided  in  one 
site  in  CNI  Watershed  3-56.  One  site  located  in  CNI  3k-16  could  supply 
recreation  storage  for  the  Cooper,  Texas,  area.  Recreation  needs  in  the 
vicinity  of  Commerce,  Texas,  could  be  met  with  one  site  identified  in  CNI 
Watershed  3k-17. 

The  Town  of  Lewisville,  Arkansas,  has  municipal  and  industrial  water 
supply  needs  for  2080  which  could  be  satisfied  in  one  reservoir  located  in 
CNI  Watershed  3m2(a)-5.  The  2030  municipal  and  industrial  water  supply 
needs  for  Bossier  City,  Louisiana,  could  be  satisfied  in  one  reservoir 
located  m CNI  Watershed  3m2(a)-2.  The  2080  municipal  and  industrial  water 
supply  needs  for  the  Town  of  Mansfield,  Louisiana,  could  be  met  in  one 
reservoir  located  in  CNI  Watershed  3n-4.  The  Towns  of  Coushatta  and 
Montgoniry,  Louisiana,  have  2080  municipal  and  industrial  water  supply 
needs  that  could  be  supplied  with  one  reservoir  in  CNI  Watershed  3ol-2  and 
one  reservoir  in  CNI  Watershed  3-63,  respectively. 

Irrigation  needs  appraisals  indicate  that  water  supply  requirements 
for  project-type  irrigation  development  would  have  to  be  provided  from 
surf  act  sources.  Nineteen  reservoir  sites  were  identified  which  would 
provide  opportunities  for  irrigation  storage  development  beyond  10-15 
years.  Light  sites  were  located  in  Oklahoma,  tour  in  Texas,  two  in 
Arkansas,  and  five  in  Louisiana. 

The  HR  in  their  Goodland  Project  and  Liberty  Bottoms  Project  shows 
flows  of  Red  River  and  ground  water  as  a water  supply  source  for  irrigaticn. 
Since  the  quality  and  quantity  of  water  from  these  sources  are  marginal, 
potential  reservoir  sites  were  located  which  could  supplement  these  sources. 
All  sites  were  located  on  minor  tributaries  to  Red  River;  however,  as 
future  needs  increase,  it  may  be  necessary  to  use  storage  potentials  winch 
are  available  upstream  in  most  of  the  major  tributaries.  Two  areas  with 
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the  most  favorable  storage  potential  are  Cypress  Creek  and  Little  River 
Tributary  Basins.  Other  good  storage  possibilities  exist  in  the  Loggy 
Bayou  and  Black  and  Saline  Lake  Tributary  Basins.  Most  of  these  storage 
possibilities  would  necessitate  long  delivery  systems. 

Wat orshed  Development  Alternatives 

Tie  SCS  participated  with  the  USAE  in  the  development  of  several 
potential  project  plans  that  are  alternates  to  the  potential  upstream 
watershed  projects.  Alternate  potential  project  plans  were  developed  for 
several  potential  watershed  multiple-purpose  projects  proposed  for 
initi  il  development.  One  alternate  plan  was  prepared  for  a potential 
project  for  long-range  development.  Alternates  for  developing  irrigation 
water  supplies  also  were  investigated. 

Multiple-Purpose  Projects  for  Initial  Development 

The  SCS  formulated  with  the  USAE  alternate  multiple-purpose  plans  on 
a project  by  project  basis.  Alternate  plans  were  developed  for  two 
potential  watershed  projects  in  Texas,  three  watershed  projects  in 
Oklahoma,  and  one  project  in  Louisiana. 

Benefits  were  allocated  equitably  to  elements  of  the  combined  projects 
by  mutual  agreement  of  the  two  planning  agencies.  Details  for  these 
projects  are  given  in  the  section  describing  projects  recommended  for 
early  action. 

Mult iple-Pjrpose  Projects  for  Long-Range  Development 

CN1  Watershed  3-22  (Island  Bayou)  was  placed  in  the  category  for 
long-range  development  by  USDA . The  USAE,  in  their  investigation  of  this 
watershed,  proposed  improvements  for  initial  development.  If,  however, 
the  USAE  project  (Albany  Reservoir)  is  not  installed,  the  potential 
upstream  watershed  project  would  become  an  alternate  plan  of  development. 
Data  t<  r this  project  are  included  in  Table  60. 

Alternatives  for  Irrigation  Water  Supply 


Initial  Development 

Ihe  USAE  have  identified  a potential  reservoir  for  initial  develop- 
•n.  nt  for  utilizing  storage  for  irrigation  purposes.  The  Kisatchie 
Reservoir,  Louisiana,  has  about  47,000  acre-feet  of  storage  allocated  for 
irrigation.  This  storage  is  an  alternate  to  the  irrigation  storage  des- 
cribed for  potential  upstream  watershed  early-action  projects  in  Cane 
River  Tributary  Basin  Watersheds. 

Long-Range  Development 

Irrigation  would  be  confined  primarily  to  the  Southern  Mississippi 
Valley  Alluvium  LRA.  Soils  in  this  LRA  are  located  adjacent  to  Red  River 
and  have  the  greatest  potential  for  future  irrigation  development.  The 
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estimated  maximum  gross  water  requirement  to  meet  the  1980-2080  needs  is 
1,814,100  acre-feet.  About  1,108,900  acre-feet  would  be  needed  for 
individual -type  development  and  705,200  acre-feet  would  be  needed  for 
project-type  development  between  1980  and  2080. 

Alternates  for  developing  irrigation  water  supplies  are  available  to 
meet  2030  and  2080  needs.  A summary  of  irrigation  water  supply  project- 
type  needs  by  States  for  2030  and  2080  follows: 


State 

2030 

2080 

acre-feet  ----- 

Arkansas 

118,300 

236,500 

Louisiana 

129,300 

258,700 

Oklahoma 

75,000 

150,000 

Texas 

30,000 

60,000 

Total 

352,600 

705,200 

Irrigation  investigations  made  by  the  BR  indicate  that  Red  River 
flows  will  satisfy  all  future  irrigation  water  requirements  provided  that 
both  suitable  drainage  outlets  and  ample  surface  water  for  leaching  are 
available.  Water  quality  records  show  that  Red  River  water  during  low 
flow  periods,  the  periods  irrigation  water  would  be  needed,  is  high- 
salinity  water.  This  water  would  be  restricted  to  use  on  coarse 
textured  soils.  However,  projects  are  being  installed  that  would  reduce 
the  salt  content  of  Red  River  water  and  would  make  it  more  suitable  for 
irrigation  use.  Also,  Red  River  water  quality  could  be  improved  by 
releases  from  planned  tributary  reservoirs.  Even  so,  the  limitations 
involved  in  using  Red  River  water  for  irrigation  purposes  indicate  a need 
for  alternate  irrigation  water  supplies. 

The  USDA  identified  19  potential  reservoir  sites  that  could  be  used 
as  an  alternate  water  supply  to  Red  River.  The  sites  are  located  on 
laterals  to  Red  River  and  they  could  be  used  either  to  supplement  water 
taken  from  Red  River  or  to  furnish  the  entire  supply  for  several  of  the 
small,  noncontiguous  areas  suitable  for  irrigation.  Generally,  the 
quality  of  water  from  these  reservoirs  would  have  no  limitations  for 
irrigation  use.  Reservoir  site  locations  are  shown  in  Figure  14. 

Approximately  287,200  acre-feet  of  irrigation  storage  could  be 
developed  in  CNI  watersheds  in  the  19  potential  reservoir  sites.  Eight 
reservoirs  with  a total  storage  of  approximately  73,200  acre-feet  could 
be  located  in  Oklahoma.  Four  reservoirs  with  approximately  79,300  acre- 
feet  could  be  located  in  Texas.  Two  reservoirs  with  approximately 
44,200  acre-feet  could  be  located  in  Arkansas.  Five  reservoirs  with 
approximately  90,500  acre-feet  could  be  located  in  Louisiana.  The  287,200 
acre-feet  of  storage  in  potential  reservoirs  would  not  supply  all  of  the 
2030  project -type  irrigation  needs. 

The  two  reservoirs  located  in  Arkansas  would  provide  approximately 
37  percent  of  the  2030  water  requirements  needed  for  project-type 
irrigation.  Approximately  70  percent  of  the  2030  project-type  water 

4-24879 


V-139 


f 


requirements  in  Louisiana  coul«i  be  stored  in  five  reservoirs.  Eight 
reservoirs  in  Oklahoma  could  supply  approximately  98  percent  of  the  2030 
project-type  irrigation  water  requirements  for  that  State.  The  potential 
irrigation  storage  identified  in  Texas  is  greater  than  that  needed  to 
satisfy  the  2080  needs.  This  storage  is  not  available  for  use  on  all 
lands  because  of  reservoir  location. 

The  locations  of  the  laterals  into  Red  River,  in  relation  to 
potentially  irrigable  land,  limit  reservoir  irrigation  storage  potential. 
Reservoir  sites  for  supplemental  irrigation  water  storage  are  not  avail- 
able in  CNl  Watershed  3-29,  Texas.  The  Pat  Mayse  Reservoir,  Texas,  which 
is  located  adjacent  to  this  watershed,  has  124,500  acre-feet  of  water 
supply  storage  which  has  been  allocated  to  other  purposes.  This  reservoir 
is  ideally  located  to  furnish  irrigation  to  CNI  Watershed  3-29,  Texas.  In 
the  future,  if  water  needs  for  other  purposes  change,  water  from  Pat  Mayse 
Reservoir  should  be  considered  for  irrigation. 

The  intervening  areas  between  potential  reservoir  sites  would  have  to 
use  water  from  Red  River  as  a supplement  to  surface  water  storage  in  order 
that  the  remaining  2030  needs  could  be  satisfied.  Remaining  2080  water 
requirements  for  Arkansas,  Oklahoma,  and  Louisiana  would  have  to  be  sup- 
plied from  Red  River. 

LAND  RESOURCE  DEVELOPMENT  POTENTIAL 

Agriculture 


Land  resource  development  is  concerned  with  land  and  water  uses  that 
will  yield  continuing  returns  to  the  people  of  the  Study  Area  and  of  the 
Nation.  A development  program  places  emphasis  on  accelerating  the  land 
treatment  measures  that  have  a significant  effect  on  reducing  runoff, 
erosion,  and  sediment  production.  The  measures  are  designed  to  protect 
and  improve  the  agriculture  and  woodlands  and  increase  overall  farming 
efficiency.  Thus,  to  meet  the  Study  Area's  share  of  the  expanding 
National  market  demands,  farmers  will  need  to  capitalize  on  the  potential 
of  land  resource  development.  This  can  be  accomplished  by  the  adoption  of 
improved  crop  and  livestock  production  and,  insofar  as  practical,  use  of 
land  according  to  its  capabilities. 

In  addition,  farmers  will  need  to  make  some  adjustments  in  land  use 
such  as  (1)  clearing  and  draining  wet  land  capable  of  profitable  crop  and 
pasture  production  and  (2)  shifting  idle  land  to  crop  or  pasture  uses.  On 
the  other  hand,  some  land  now  idle,  in  crops,  or  in  Dasture  should  be 
reforested.  Improved  technology  and  its  rate  of  acceptance  and  adaptation 
by  farmers  represents  another  potential  for  land  resource  development. 
Better  communications,  larger  farms,  and  greater  managerial  ability  will 
accelerate  the  physical  development  of  underdeveloped  lands  being  used 
below  their  capabilities.  As  a result,  a greater  portion  of  the  agricul- 
tural area  will  be  utilized  for  production  of  the  more  intensive  crops  and 
improved  pasture,  the  location  of  which  will  tend  to  shift  to  the  more 
productive,  less  hazardous  soils. 
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A major  objective  in  the  physical  resource  development  program  will 
be  to  control  erosion  on  1,972,000  acres  of  sloping  cropland.  The  major 
land  treatment  practices  to  be  applied  include  terraces,  contour  farming, 
grassed  waterways,  and  special  residue  management.  A cropping  system 
designed  to  reduce  erosion  to  a minimum  is  necessary  to  prevent  resource 
deterioration. 


About  95,500  acres,  now  classified  as  cropland,  are  too  steep  and 
eroded  for  cultivated  crops.  This  land  should  be  seeded  to  permanent 
grass  and  used  for  meadow  or  pasture.  Some  of  it  may  be  converted  to 
woodland,  wildlife  land,  or  recreational  areas. 

About  1,810,700  acres  of  Southern  Mississippi  Valley  Alluvium  and 
Southern  Mississippi  Valley  Silty  Uplands  have  a wetness  problem.  Most  of 
this  surface  ponding  or  wetness,  which  originates  from  high  land  runoff, 
is  aggravated  by  stream  overflow.  Diversion  terraces  placed  to  intercept 
runoff  from  the  high  areas  and  convey  the  water  to  natural  outlets  through 
surface  field  ditches  will  help  alleviate  the  on-farm  drainage  problem. 
Control  structures  may  be  needed  where  the  field  ditches  empty  into  the 
stream.  Land  grading  and  smoothing,  combined  with  a cropping  system 
designed  to  prevent  deterioration  of  soil  structure,  are  some  practices 
needed  on  lands  with  wetness  problems. 


Approximately  765,600  acres,  distributed  throughout  the  four  states 
in  the  Study  Area,  have  a potential  for  irrigation  development.  More 
than  half  of  this  acreage  is  in  Louisiana.  Of  the  total  area,  approxi- 
mately 317,000  acres  are  suitable  for  project-type  development,  and 
448,600  acres  could  be  developed  individually  by  landowners  and  operators. 
Approximately  57,500  acres  of  the  land  suitable  for  project -type  develop- 
ment would  be  feasible  by  1980.  Land  shaping  and  other  practices  for 
water  management  would  be  needed  on  these  lands. 

The  CNI  indicates  that  nearly  41  percent,  or  1,851,800  acres,  of  the 
grazing  and  pastureland  has  adequate  cover  to  prevent  soil  erosion. 

However,  for  grazing  and  pasturelands  to  produce  sufficient  grazing  to 
yield  an  economic  return,  at  least  1,558,800  acres  should  be  treated. 
High-level  management  of  pastureland  is  accomplished  by  liming,  fertilizing, 
reseeding  improved  pasture  mixtures,  and  by  fencing  and  developing 
additional  water  supplies  for  proper  grazing  control. 


About  33  percent  of  the  10,286,400  inventoried  acreage  of  forest  and 
woodland  in  the  Study  Area  is  on  land-capability  Classes  VI  and  VTI. 

Lands  in  these  capabilities  are  suited  only  to  grass,  tree  production,  and 
wildlife  and  recreational  areas.  Forty-eight  percent  is  in  capability 
Classes  I to  IV.  Capability  Class  V accounts  for  the  remaining  19  percent 
of  the  woodland  area  and  is  so  classified  because  of  a wetness  problem. 
With  land  treatment  measures  applied,  this  land  in  capability  Classes  I 
through  V,  or  about  6,900,000  acres,  could  be  used  for  cultivation,  if 
needed  to  meet  the  future  crop  production  needs. 

Forestry 


Table  62  shows  estimates  at  the  1962  level  of  treatment  measures 
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recommended  for  forest  lands  of  the  Study  Area.  These  measures  are 
needed  if  full  benefits  in  watershed  management  and  wood  productivity  are 
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in ce  1 ‘62,  a portion  of  the  recommended  measures  have  beet  t led 
under  nine  programs  and  accelerated  programs  of  small  watershed  (P.l.  96' 
pro  jiui...  There  is  evidence  that  some  of  the  forest  land  recomt  ended  ior 
treat' iiuit  in  Table  62  has  recently  come  under  control  of  forest  industry 
with  a higher  level  of  management,  but  the  great  bulk  of  the  1962  acreage 
needi.  treatment  is  still  without  a good  management  program. 

I .bli  63  shows  the  estimated  quantity  and  costs  of  the  technical 
a iistance  needed  to  install  the  forest  land  treatment  measures  recom- 
mended in  Table  62. 

Ta  U 64  shows  the  quantity  and  costs  of  improvements  in  fire  ro- 
tect  ion  recommended  for  forest  lands  of  the  Study  Area.  No  broad  improve- 
ment in  forest  land  management  would  be  feasible  without  added  assurance 
against  untoward  losses  from  wildfire.  Protection  of  the  capital  invested 
in  accelerated  land  treatment  and  water  management  values  added  by  improved 
fire  protection  would  justify  the  intensified  program  for  the  Study  Area. 


Table  63  - 1962  Quantity  and  Costs  of  Technical  Assistance  for  Installation 
of  Recommended  Forest  Resource  Improvement  Measures,  Red  River  Basin 
Study  Area 


— 

Quant  ity 

Cost  1/ 

State 

: Total 
: Needs  2/ 

: Going  V : 

: Program  : 

Recommended  : 
Program  : 

Instal-  : 
lat ion  : 

Annual  4/ 

Arkansas 

546. * 

thuusand  icres 

546.8 

thousand 

12 

dollars 

34.0 

Lou  is iana 

1,080.4 

300." 

780.4 

18 

51.0 

Oklahoma 

1,265./ 

120.3 

1.145.7 

24 

68.0 

Texas 

1,103.5 

180.0 

923.5 

21 

59.5 

Total 

3,996.  * 

600.  > 

3,396.4 

75 

212.5 

1/  1962  Cost  level 

2/  Based  on  1962  conditions  and  1962  level  of  accomplishment 
3/  Does  not  include  programs  on  Federal,  State,  and  forest  industry 
lands 

4/  For  estimated  15-20  year  program 


Table  64  - 

Quant i t v 

and 

Added  Costs  Reeommct 

ided  Fire  Pro 

State 

Total 

: Needs 

Federal 

Lands 

Total  State 
and 

Private  Lunds; 

C.  np 
State  2/ 
Program 

Arkansas 

2,022. 

2 

- - thousand  .acres  - - 
106.9  1,915.3 

1,91%. 4 2/ 

Lou  is  ia na 

3,513. 

9 

31  o.b 

3,197. 3 

3,  33.2  V 

Oklahoma 

3,195. 

3 

135.6 

2,990.2 

l, -*9  7.0 

Texas 

2.239. 

5 

99.7 

2.1 39.8 

2,134.8 

Total 

10.970. 

9 

658.7 

If  ,242.6 

9.  **6.  a 

tect ion  1/  Measures,  Red  River  Basin  Study  An 


Re  contended  Additional 
Protection 


Added  Annual 
Costs 


Instal lat ion:0n  New  : On  hstab- 

Costs ; Area  rli-^/rd  Area: 


Total 
Added 
Annua  1 
Costs 


- thousand  dollars 


875.4  5/  48.5  6/ 


101.5 


76.7 

129.3 

143.4 

73.6 

423.0 


76.  7 
129.3 


244.Q  1 

73.6 

524.5 


1/  Bused  on  1962  acreages  in  Stud-  Ar-a.  Cost  ' mates  based  on  1963  costs  of  protection. 
2/  1962 

3/  Includes  1,100  acres  of  Frier. >1  l.ind 

4/  Includes  35,900  acres  of  Federal  land 

~>/  Includes  1^5,200  acres  for  nonintensive  prot  ct  ion 

6/  At  3-1/6  percent,  amortized  for  15  vears:  - nual  Costs  = $0.  OPl '*/ >cre  on  2,844.600  acres 

7/  Does  n.*t  nclude  installation  cists  for  add«~  1 creage 


Table  65  shows  land  treatment  raearures  planned  for  National  Forest 
System  Lards  on  the  Study  Area,  for  the  period  July  1,  1966,  through 
2010.  Except  for  channel  stabilization,  the  measures  listed  are  regular 
and  continuing  programs  under  management  of  National  Forest  System 
Lands . 


Regular  USFS  funds  and  share  >f  timber  sale  and  grazing  revenues 
established  by  Federal  law  are  expected  to  cover  the  costs  of  installation 
for  the  land  treatment  measures  listed  in  Table  65. 
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Table  65  - Future  Land  Treatment  1/  Needs  for  National  Forest  System 
Lands,  Red  River  Basin  Study  Area 


Unit  : 

7/1/66  Thru 
1980 

L 9 8 L Thru  : 
2010  : 

Total 

Tree  planting 

Acre 

37,643 

124,379 

162,222 

Timber  stand  improvement 

Acre 

200,943 

218,679 

419,622 

Eiosion  control 

Acre 

3,474 

6,817 

10,291 

Range  improvement 

Acre 

680 

800 

1 ,480 

Channel  stabilization 

Mile 

29 

36 

65 

Total 

Acre 

242,940 

350.675 

593,615 

Total  (channel  stabilization) 

Mile 

29 

36 

65 

1/  Mostly  recurring 
Programs  for  Potential  Development 


USDA  water  and  related  land  resource  programs  also  are  being 
developed  under  authorities  other  than  P.  L.  566.  The  FHA  provides  finan- 
cial assistance  to  rural  communities  for  water  supply  improvements,  as 
well  as  watershed  development.  The  FHA  also  is  authorized  to  make  loans 
for  recreation  enterprises  to  farmers  and  ranchers  who  personally  manage 
and  operate  units  that  are  not  larger  than  family  farms.  These  loans  are 
designed  for  helping  borrowers  develop  recreation  enterprises  that  will 
supplement  farming  income.  Loans  also  may  be  made  to  nonprofit  organi- 
zations for  development  of  recreation  enterprises. 

The  Agricultural  Stabilization  and  Cons>-;  at  ion  Service  (ASCS1 
administers  several  USDA  programs.  The  Cropluid  Adjustment  Program  (GAP) 
authorized  by  the  Food  and  Agricultural  Act  oi  1665  provides  for  long-term 
diversion  of  land  currently  being  used  for  production  of  surplus  crops  to 
conservation  and  other  beneficial  uses  such  as  expansion  of  recreation, 
wildlife  habitat,  and  reforested  areas.  A special  section  of  the  CAP 
helps  State  and  local  agencies  to  purchase  cropland  and  establish  on  it 
practices  and  uses  for  preservation  of  open  spaces  and  natural  beauty, 
development  of  wildlife  or  recreational  facilities,  and  prevention  of  air 
and  water  pollution.  The  Cropland  Conversion  Program  assists  farmers  in 
converting  cropland  that  is  now  surpius  crop  production  to  wildlife  and 
recreational  uses.  The  contracts  to  divert  land  being  used  for  production 
of  commodities  into  conservation  uses,  under  the  Conservation  Reserve 
Program,  can  be  modified  to  change  the  land  use  from  vegetative  cover  to 
wildlife  and  recreational  uses.  The  Agricultural  Conservation  Program, 
also  administered  by  the  ASCS , provides  cost-sharing  assistance  to  farmers 
who  are  interested  and  willing  to  establish  soil  and  water  conservation 
practices  on  their  farms. 

The  SCS  provides  technical  assistance  to  landowners  and  operators, 
through  SoiL  and  Water  Conservation  Districts,  with  planning,  installation, 
and  maintenance  of  soil  and  water  conservation  practices.  Technical 
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assistance  is  also  available  for  the  planning  and  installation  of  income- 
producing  recreation  enterprises  as  a phase  of  soil  and  water  conservation 
and  proper  land  use.  Income-producing  recreation  enterprises  on  private 
land,  as  differentiated  from  those  on  public  land,  are  defined  as 
recreation  enterprises  which  are  planned  and  developed  as  a use  of  land 
and  water  resources  to  provide  service  to  the  public  through  private 
economic  enterprise.  This  program  is  administered  by  the  SCS  under 
authority  of  P.  L.  46. 

The  Resource  Conservation  and  Development  Projects  (RC&D)  Program  is 
administered  by  the  SCS  with  participation  by  other  USDA  agencies.  Agen- 
cies outside  the  USDA  who  may  have  interests  in  program  activities  also 
are  invited  to  participate.  The  program  provides  for  development  of 
locally  initiated  and  sponsored  projects  designed  to  provide  additional 
economic  opportunities  to  rural  areas. 

A Resource  Conservation  and  Development  Project  Plan  has  been 
developed  for  Bossier  and  Webster  Parishes,  Louisiana,  under  the  authority 
of  Public  Law  87-703  (Food  and  Agriculture  Act  of  1962).  The  primary 
objective  of  the  plan,  and  ultimately  the  project,  is  to  develop  and  use 
wisely  natural  resources  for  economic  growth  and  to  provide  for  the  needs 
of  people  in  and  outside  the  project  area.  The  project  includes  three 
multiple-purpose  reservoirs  and  9.4  miles  of  channel  improvement  in 
addition  to  those  previously  listed  for  CNI  watersheds.  Annual  benefits 
of  $141,200  are  expected  from  the  improvements.  Total  installation  cost 
is  estimated  to  be  $2,785,000.  Annual  costs,  including  operation  and 
maintenance,  are  estimated  to  be  $95,800. 

The  plan  also  incorporates  CNI  Watershed  3m2-4  (Upper  West  Fork  of 
Cypress  Bayou),  which  was  authorized  prior  to  December  31,  1962,  CNI 
Watershed  3m2-3  (Cypress-Black  Bayou),  authorized  for  operations  after 
1962,  and  CNI  Watershed  3-57  (Posten  Bayou),  which  is  considered  poten- 
tially feasible  for  development  after  10-15  years.  These  three  watersheds 
have  been  included  in  previous  discussion  of  watershed  projects  for 
potential  development. 

There  are  15  other  potential  reservoir  sites  located  throughout  the 
two  parishes  that  can  be  developed  to  conserve  soil  and  water  and  bring 
about  improved  land  utilization.  Other  uses  could  be  for  irrigation, 
municipal,  industrial,  and  recreation  purposes.  Structures  on  these  15 
potential  sites  could  be  installed  with  technical  and  financial  assistance 
from  RC&D  funds.  The  total  estimated  cost  for  installing  these  structures 
is  about  $16,000,000. 

Other  similar  opportunities  may  develop  for  planning  and  installing 
resource  conservation  and  development  projects.  Project  starts  are 
dependent  upon  local  initiative. 
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IMPACTS  OF  PROPOSED  PROGRAMS  AND  PROJECTS 


IMPACTS  ON  AGRICULTURAL  PRODUCTION 

Phvs ica  L 


The  influence  of  programs  and  projects  proposed  to  help  satisfy  the 
food  and  fiber  requirements  in  the  Study  Area  is  expected  to  bring  about 
ma  jor  land  use  changes.  Table  66  presents  1980  land  utilisation  and 
large  water  area  with  no  further  acceleration  in  the  rate  of  resource 
development  (without  project),  and  the  land  use  changes  with  an  accelera- 
tion in  the  rate  of  resource  development  under  proposed  programs  and 
projects  to  satisfy  agricultural  requirements  and  increases  in  urban  and 
built-up  area  (with  project). 


Fable  66  - Inventory,  Non-Inventory,  and  Water  Area:  Without  and  With 

Project  Development,  Red  River  Basin  Study  Area,  1980  1/ 


Majot  Uses 

: Without  : 

: Project  : 

With 

Project  2/ 

-----  thousand 

acres  - - - - 

I nventory: 

Cropland 

2,864.8 

3,762.7 

Crops  & related  uses  3/ 

1,655.6 

2,090.0 

Used  only  for  pasture 

1,209.2 

1,672.7 

Pasture-range 

3,268.1 

2,726.7 

Forest -wood land 

10,703.9 

9,794.9 

Other  lands  4/ 

413.0 

497.7 

Total  inventory 

17,249.8 

16,782.0 

Non-inventory: 

Federal  land 

694.1 

694.1 

Urban  & built-up 

586.7 

628.7 

Small  water  areas 

86.1 

100.1 

Total  non-inventory 

1,366.9 

1,422.9 

Total  land  area 

18,616.7 

18,204.9 

Large  water  area 

333.6 

745.4 

Total  land  and  water  area 

18,950.3 

18,950.3 

1/  See  Exhibits  5 and  37 

2/  These  data  are  compiled  from  information  furnished  by  the  SCS  and 

I SAI . 

3/  Cropland  harvested,  crop  failures,  and  cultivated  summer  fallow, 
soil  improvement  crops,  and  idle  cropland 

4/  Farmsteads,  farm  roads,  idle  land,  wildlife,  and  recreation  areas 

Bv  1980,  897,900  acres  of  pasture-range  and  woodland  will  shift  into 
cropland  use.  An  additional  41,900  acres  will  shift  into  urban  and 
built-up  areas.  Within  the  farm  land  area,  there  are  anticipated 
variations  in  the  pattern  of  land  distribution  between  the  major  land 
uses,  hxtensive  clearing  of  hardwoods  and  other  timber  in  the  bottom- 
lands I the  Southern  Mississippi  Valley  Alluvium  land  resource  area  is 
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changing  the  pattern  of  crop  acreages  and  crop  distribution.  Exhibit  37 
shows  for  1980  a detailed  inventoried  land  use  with  crop  distribution 
by  land  resource  area  groupings  with  the  proposed  programs  and  projects. 
This  land  utilization  of  cropland  would  satisfy  food  and  fiber  require- 
ments allocated  to  the  Study  Area. 

The  1980  production  requirements  for  nonfeed  crops  require  a 42 
percent  increase  in  the  projected  trends  of  nonfeed  crop  acreages 
(table  67).  This  acreage  increase  is  due  largely  to  the  soybean 
requirement,  which  requires  a 280  percent  increase  from  the  present 
trend.  However,  cotton  acreages  can  be  reduced  approximately  95,000 
acres  and  still  satisfy  production  requirements.  Other  nonfeed  crops 
can  be  expected  to  be  met  with  minor  variations  in  the  normal  pattern 
of  crop  production  at  yields  attainable  through  technological  improvement 
and  water  resources  development. 

Table  67  - Feed  and  Non-feed  Crop  Acreages:  Without  Further  Resource 

Development,  and  With  an  Acceleration  in  the  Rate  of  Resource  Develop- 
ment, to  Satisfy  Food  and  Fiber  Requirements,  Red  River  Basin  Study 
Area,  1980 


Crop  or  crop  group 

Without  : Project  development 

project  : to  satisfy 

development  : needs 

_ 

- - - thousand  acres  - 

Non-feed  crops 


Wheat 

102.4 

222.3 

Cotton 

232.2 

137.6 

Sweet  potatoes 

20.0 

43.0 

Non-citrus  fruit 

14.8 

11.3 

Vegetables 

21.6 

22.8 

Peanuts 

28.0 

56.1 

Miscellaneous 

49.4 

49.4 

Soybeans 

51.7 

196.4 

Total 

520.1 

738.9 

Feed  crops,  hay,  and  pasture 
Corn,  grain 

45.9 

41.1 

Sorghum,  grain 

73.7 

117.4 

Oats 

58.1 

38.4 

Barley 

19.5 

36.3 

All  hay  and  forage 

658.8 

923.8 

Cropland  pastures 

1,209.2 

1,672.7 

Permanent  pasture  & range 

3,268.1 

2,726.7 

Woodland  grazed 

6,974.4 

5,265.6 

Total 

12,307.7 

10,822.0 

Not  harvested:  idle,  fallow. 

etc.  279.5 

194.2 

Grand  Total 

13,107.3 

11,755.1 

Lr~  _ . ..  2 


Feed  crops,  including  hay  and  pasture,  will  undergo  major  variations 
from  the  projected  trends  of  feed  crop  production  to  satisfy  1980 
requirements  (table  67).  An  additional  36,000  acres  of  feed  grains, 
largely  grain  sorghums  and  barley,  are  necessary.  Also,  the  production 
of  hay  and  forage  crops  will  require  an  additional  265,000  acres  at 
yields  attainable  through  technological  improvement  and  resource 
deve 1 opment . 

Camdiil ity  Classes  11  and  111  lands  presently  in  grass  and  pasture 
may  be  converted  to  more  intensive  farming  with  the  application  of 
complete  water  management  systems.  Floodplain  land  that  is  presently 
being  used  below  capacity,  because  of  the  high  flood  risk.,  will  be 
farmed  more  intensively.  With  flood  control  structures  operating  in 
conjunction  with  applied  land  treatment  and  water  management  practices, 
yields  are  expected  to  increase  and  total  production  will  be  greater. 

In  addition  to  cropland,  approximately  10,032,100  acres  of  permanent 
pasture  anj  range,  including  cropland  pastured  and  woodland  grazed, 
should  be  available  for  producing  14,806.4  million  feed  units.  It  is 
estimated  that  1980  production  with  proposed  programs  to  satisfy  food 
and  Eiber  requirements  will  provide  about  96  percent  of  projected  feed 
unit  needs.  Additional  feed  units  from  pasture  and  grazing  may  be 
available  in  this  10-  to  15-year  period,  if  timber  clearing  in  the 
Southern  Mississippi  /alley  Alluvium  and  Texas  Blackland  Prairie 
continues  until  maximum  clearing  operations  are  achieved.  However, 
to  make  up  the  deficit,  additional  feed  units  will  be  realized  from 
grains  and  hay  crops  imported  from  other  regions  as  they  meet  their 
share  of  National  Requirements. 

By  1980,  it  is  estimated  that  about  92  percent  of  the  total  land 
area  will  be  classified  as  inventory  land.  Within  commuting  distance 
of  Shreveport,  Alexandria,  and  Texarkana,  some  cropland  and  pasture 
will  be  intermingled  with  small  farms  used  as  suburban  residences.  The 
crop  and  livestock  production  will  mostly  come  from  commercial  family 
farms.  The  size  of  farm  units  will  increase  where  necessary  to  maintain 
an  efficient  uni!  under  intensive  farming  operations. 

Economic 


The  installation  of  the  proposed  plan  for  development  of  land  and 
water  resources  will  result  in  an  increase  in  crop  production  and  of 
livestock  and  livestock  products.  The  increased  demands  for  food  by  the 
population,  along  with  improved  technology,  flood  protection  for  the 
floodplains,  land  treatment  and  water  management  for  soils  subject  to 
erosion,  and  water  a/ailable  for  irrigation  as  needed,  will  cause 
rapid  changes  in  the  agricultural  economy  in  future  years.  Operation 
and  maintenance  of  the  453  potentially  feasible  upstream  reservoirs 
in  the  10-  to  15-year  category  will  provide  employment  for  an  estimated 
130  people  annually.  Upstream  watershed  projects  also  include  1,484 
miles  of  channel  improvement.  Twenty-three  multiple-purpose  reservoirs 
with  recreation  storage  as  a purpose  will  provide  834,200  estimated 
d3ys  of  recreation  use. 
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Improved  use  of  the  agriculture  resource  base  should  occur  with 
proposed  programs.  The  accelerated  development  of  land  and  water 
resources  will  bring  about  a change  in  the  volume  of  goods  and  services 
produced.  With  growing  demand,  farm  value  of  agricultural  production 
rises.  Values  are  added,  usually  off  of  the  farm,  through  the  handling, 
packing,  shipping,  and  processing  of  raw  materials.  Increases  in  net 
agricultural  income  are  reflected  in  producers'  consumption  expenditures 
or  capital  accumulation.  Expenditures  for  farm  inputs  such  as  hired 
labor,  fertilizer,  machinery,  gasoline,  oil,  insecticides,  etc.,  create 
jobs,  payrolls,  business  profits,  and  add  to  the  level  of  economic 
act ivity . 

The  gross  value  of  major  crop  production  during  the  base  year 
was  estimated  at  $86.3  million.  Values  fluctuate  considerably  from 
year  to  year  as  yields  and  prices  of  some  crops,  especially  vegetables, 
are  sensitive  to  supply.  Therefore,  all  prices  were  converted  to  current 
normalized  prices. 

Assuming  an  acceleration  in  the  rate  of  resource  development  during 
the  projected  period,  the  gross  value  of  crop  production  by  1980  is 
expected  to  increase  nearly  one-fourth,  to  an  estimated  $115.7  million 
(table  68).  Gross  value  of  crop  production  is  projected  to  be  $1,709 
per  farm  in  1980  without  project  development.  With  project  development, 
a value  of  $2,151  is  expected.  The  growth  of  agriculture  during  this 
period  results  largely  from  expanding  production  of  soybeans,  wheat, 
grain  sorghum,  alfalfa  and  other  hay  crops,  and  vegetables.  Among  the 
cultivated  crops,  soybean  production  is  expected  to  increase  300  per- 
cent over  the  normal  trend.  Cotton  production  has  been  declining  in 
the  Study  Area,  and  it  can  decrease  about  38  percent  from  the  projected 
1980  trend  and  still  satisfy  requirements. 


Table  68  - Current  Normalized  Value  of  Production  of  Major  Crops,  Red 
River  Basin  Study  Area,  1962  and  1980 


Crop  or  crop  group 

: 1962  : 

1980  1/ 

- - - - thousand 

dollars  - - - 

Non-Feed  Crops 

Wheat 

2,448 

7,179 

Cotton  (seed  & lint) 

45,609 

24,622 

Sweet  potatoes 

6,082 

11,725 

Non-citrus  fruits 

915 

1,118 

Vegetables 

3,605 

5,767 

Peanuts 

2,311 

4,324 

Soybeans 

1,598 

13,052 

Miscellaneous 

1,369 

1,422 

Total 

63,937 

69,209 

Feed  crops  and  hay 

Peed  grains 

8,091 

8,609 

Alfalfa 

2,525 

7,635 

Other  hay 

11,737 

30,199 

Total 

22,353 

46,443 

Grand  Total 

86,290 

115,652 

1/  With  an  acceleration  in  the  rate  of  resources  development,  or  "with 
project”,  as  proposed  by  the  SCS  and  USAE 
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I’e  rapidly  increasing  population  with  rising  incomes  demands  an 
ever  increasing  amount  of  livestock,  products.  From  the  increased  pro- 
duction of  grains,  pasture,  and  hay,  farmers  can  increase  their  pro- 
duction of  livestock.  The  total  income  by  1980  from  livestock  and 
livestock  products  with  an  acceleration  in  the  rate  of  resource  develop- 
ment is  estimated  to  be  $341.2  million  (current  normalized  prices),  or 
an  increase  of  approximately  $176.5  million  over  1962. 

The  net  effect  ot  resource  development  will  be  an  increased 
orientation  of  agriculture  towards  requirements  of  population  for  foods 
and  fiber,  including  milk,  eggs,  poultry,  beef,  and  feed  to  satisfy 
teed  unit  requirements.  Production  of  most  of  these  agricultural 
products  is  responsive  to  rising  National  population  and  demand. 

Major  cash  inputs  in  agricultural  production  are  projected  to 
increase  44  percent  above  1962  levels  by  1980.  Changes  in  labor  inputs 
can  be  related  closely  to  local  employment  opportunities.  For  example, 
there  is  a decreasing  trend  in  farm  labor  costs  of  30  percent,  or  $7.8 
million  between  1962  and  1980.  This  would  be  equivalent  to  nearly  2,170 
jobs  at  $3,600  annual  earnings.  It  is  impossible  to  determine  the  net 
effect  that  proposed  projects  will  have  on  farm  labor  as  a result  of 
projects  and  proposed  programs.  However,  the  trend  substantiates  the 
decline  in  farm  labor  resulting  from  larger  and  more  efficient  farm 
units. 


As  has  been  indicated,  the  composition  of  agricultural  production 
is  expected  to  change  with  greater  expansion  in  soybeans,  feed  crops 
and  hay,  and  livestock  industries  than  in  cotton  and  some  field  crops. 
These  changes  in  the  production  mix  result  in  some  shift  in  the  character 
of  inputs.  Feed  costs  remain  the  largest  items,  and  increase  great lv 
in  absolute  and  relative  importance.  The  purchase  of  livestock  and 
poultry  decreases  in  relative  importance,  thus  emphasizing  the  expanding 
cattle  feeding  industry  developing  in  the  Mid-South.  To  the  extent  that 
agriculture  can  provide  feed  and  livestock  for  purchase  within  the 
industry,  it  has  an  opportunity  to  become  less  dependent  upon  nonfarm 
segments  of  the  economy  for  required  inputs. 

As  population  continues  to  increase,  so  will  the  number  of  people 
employed.  The  trend  of  decreasing  employment  in  agriculture  and 
increasing  employment  in  nonagriculture  will  continue.  This  will  be 
especially  significant  in  the  areas  around  the  three  largest  cities. 

The  increase  in  the  total  number  of  people  employed  raises  the 
total  income  for  the  Study  Area.  Much  of  the  increase  in  employment 
will  occur  as  a result  of  project  implementation,  of  increased  economic 
activity,  and  of  people  visiting  the  area  to  participate  in  water- 
oriented  outdoor  recreation. 

Continuing  changes  in  the  agricultural  economy  after  the  10-  to 
13-year  project  period  can  be  expected.  Improvements  resulting  from 
long-range  project  implementation  will  continue  to  increase  farm  income 
and  reduce  costs  of  production  while  recreational  use  of  lands  will 
continue  to  contribute  additional  income  for  many  farm  owners  and  operators. 
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IMPACTS  ON  FORESTRY  PRODUCTION 


Conversion  Since 


1962 


i 


Considerable  reservoir  construction  had  been  authorized  for  the 
USAE  by  1962,  but  no  installation  had  been  completed.  Completion  of 
these  projects  will  remove  directly  from  production  some  155,300  acres 
of  commercial  forest  lands.  The  flood  protection  below  these  authorized 
reservoirs  is  expected  to  remive  from  production  an  additional  53,100 
acres  of  forest  land.  These  lands  would  be  converted  to  pasture  and 
croplands,  according  to  project  estimates. 

Reservoir  projects  proposed  by  USAE  and  TWDB  for  the  Study  Area 
will  remove  an  estimated  97,100  acres  of  commercial  forest  land  from 
production.  Fifteen  to  20  percent  of  this  loss  is  expected  from  con- 
version to  open  land,  as  a result  of  flood  protection  below  reservoirs. 
These  changes  in  land  use  are  attributable  to  early-action  proposals. 
Additional  such  developments  are  proposed  before  2010. 

Studies  of  the  Red  River  Navigation  and  Bank  Stabilization  project 
proposed  for  the  Study  Area  by  the  USAE,  show  the  project  would  result 
in  the  conversion  of  some  61,000  acres  of  bottomland  hardwood  forest  to 
pasture  or  cropland. 

USDA  projects  authorized  at  the  time  of  this  report  (1967)  will 
remove  approximately  15,000  acres  of  commercial  forest  land  as  a result 
of  clearing  and  conversion  to  water  storage. 

USDA  projects  proposed  in  the  Study  Report  will  remove  from  produc- 
tion an  additional  40  to  45  thousand  acres  of  commercial  forest  land. 
Some  32  to  33  thousand  acres  of  this  area  will  be  bottomland  hardwood 
forest  on  the  principal  alluvial  areas. 

Multiple-Use  Public  Forest  Lands 

Public  forest  lands  are  involved  on  three  P.  L.  566  watersheds 
already  authorized  (by  June  30,  1967),  with  construction  after 
December  31,  1962.  Table  69  gives  the  project  name,  location  by  state, 
and  the  size  and  ownership  of  the  public  lands. 


Table  69  - Public  Forest  Lands  Involved  on  Authorized  1/  P.  L.  56c 
Projects,  Red  River  Basin  Study  Area 


State  and 
Watershed 

: CNI 

: Number 

: Total  Area  : 

Publ  ic  : 

Ownership  : 

Res pons ible 
Agency 

acres 

acres 

Louis  iana 

Bayou  Rapides 

3-68  & 

10-17 

96,970 

5,000 

National  Forest 

Bayou  Bouef 

10-15 

64,406  2/ 

2,165  2/ 

National  Forest 

Oklahoma 

Waterfall- 

Gilford 

3-40 

43,410 

960 

National  Forest 

1/  As  of  June  30,  1967 
2/  Acreage  in  the  Study  Area 
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Some  upstream  watershed  projects  proposed  in  this  Study  involve 
public  t rest  lands.  Table  70  lists  the  pertinent  data  ft  these 
projects . 

Table  70  - Public  Forest  Lands  Involved  on  Proposed  1/  Fpstream 
Watershed  Projects,  Red  River  Basin  Study  Area 


Statu  arrd  : 

Watershed 

CN1  : 

Number  : 

Total  : 
: A re  a : 

Publ  ic 

Ownership 

: Responsible  Agency 

Louis  iana 

Bayou  Rigolette 

3-70 

acres 

247,200 

acres 
50 t 900* 

Nat ional 

Forest 

Pavou  Pierre- 
Cane  River 

3-66 

101,240 

16,500- 

Nat ional 

Forest 

Kisatchie  Bavou- 
Catie  River 

3-65 

247 , 908 

80,000 

14,800 

National  Forest 
Army  Training  Command 

Provencal  Creek, 
Youngs  Bayou, 

N Cane  River 

3-04 

107,070 

100 

Nat iona 1 

Forest 

Oklahoma 

Norwood  Creek 

3-40 

55,290 

1,170 

National 

Forest 

Walnut  Bayou 

3-41 

46,210 

12,370 

Nat ional 

Forest 

Texas 

Barkman  Creek 

3-48 

44,030 

2,000 

Army  Material  Command 

Lower  Bois  d'Arc 
Creek 

3-25 

133,350 

13,000* 

Nat ional 

Grasslands 

Ipper  North 
Sulphur  River 

3k-14 

204,600 

1,980 

Nat ional 

Grass  lands 

Middle  Sulphur 
R ive  r 

3k-17 

135 ,040 

7 00* 

Nat ional 

Grass  lands 

1/  Not  authorized  bv  June  30,  1967.  Proposed  for  10-15  vear 
development 

* Structural  measures  proposed  on  public  lands 

Tlie  Kisatchie  Bayou  reservoir  project  proposed  by  the  USAE  in 
Louisiana  will  inundate  some  4,000  acres  of  public  forest  lands.  This 
pro  >ect  is  proposed  for  development  within  15  years.  National  Forest 
lands  in  tlie  permanent  pool,  as  well  as  additional  National  Forests 
lands  occupied  intermittently  by  flood  storage,  include  hardwood  areas 
that  provide  superior  habitat  for  several  game  species  and  other  wild- 
life. Hardwood  stands  managed  for  timber  production  occupy  some  of  the 
ar  ea . 


Public  lands  such  as  those  of  the  National  Forest  system  practice 
multiple-use  management  to  produce  a wide  range  of  products  and  services 
for  mam  different  private  users.  These  products  and  services  are 
utilized  on  an  area,  State,  and  regional  basis.  Watershed  and  water 
management  proposals  that  impact  on  these  lands  must  be  examined  for 
compat ibil itv  with  the  multiple-use  plans  that  are  formulated  to  provide 
these  products  and  services.  Project  proposals  in  all  cases  should  be 
acceptable  to  the  overall  plan  for  National  Forest  use  and  development. 
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Summary 


7 


On  the  Study  Area  and  base  area,  forest  industry  wood  supply  needs 
by  1980  are  expected  to  approximate  the  available  growth  on  the  1962 
acreage,  at  1962  levels  of  management.  A substantial  share  of  the 
excess  growth  available  at  the  1962  level  of  utilization  has  been 
appropriated  (1967)  by  new  industry  and  substantial  demands  will  be 
added  by  large  plants  to  be  completed  in  1968-70. 

Some  221,600  acres  of  commercial  forest  land  will  be  removed  from 
production  by  authorized  USAE  and  USDA  projects.  Loss  of  another 
203, 10U  acres  is  expected  as  a result  of  proposed  projects.  All  project 
conversion  since  1962  will  reduce  commercial  forest  acreage  by  four  to 
five  percent.  Some  curtailment  of  present  manufacturing  activity  and 
employment  may  occur  as  a result,  or  plans  for  future  expansion  in  some 
forest  industry  may  be  affected. 

Losses  of  hardwood  supplies  from  the  expected  conversion  with 
project  cannot  be  alleviated  on  the  Study  Area,  or  adjacent  supply 
areas.  Employment  loss  has  occurred  in  hardwood  industry  of  the 
Study  Area.  Additional  losses  can  be  expected  as  a result  of  conversion 
with  project.  Expected  losses  of  softwood  supplies  as  a result  of 
authorized  and  proposed  projects  can  be  recovered  by  reasonable  advances 
in  high-level  forest  management,  on  lands  now  in  low  production. 

EFFECTS  ON  WATER  YIELDS 

The  SCS  made  estimates  of  the  effects  of  the  potential  agricultural 
program  on  tributary  annual  water  yield.  Calculations  were  made  at 
stream  gage  locations  near  the  mouths  of  several  tributary  streams.  At 
each  gage  location,  potential  upstream  watershed  development  for  the 
tributary  basin  was  assumed  in  place.  The  method  employed  considered 
the  effects  of  land  treatment,  stock  ponds,  and  permanent  pools  of 
upstream  reservoirs.  Also,  it  considered  net  accretion  to  base  flow  at 
the  gage. 

Results  of  the  studies  show  that  the  aggregate  effect  of  these 
programs  reduce  the  annual  yield  at  the  gage  locations  approximately 
four  to  five  percent  during  years  of  normal  precipitation.  The 
reductions  are  slightly  higher  during  drouth  years — approximately  six 
to  seven  percent;  and  slightly  lower  during  wet  years — approximately 
two  to  three  percent.  These  results  should  be  regarded  as  approximations 
only.  The  net  effect  could  be  within  the  error  of  measuring  water 
yield  from  the  gagsd  areas. 

Experimental  research  data  from  small  watershed  plots  show  that 
a sound  program  of  conservation  farming  increases  infiltration  rates. 

The  same  is  true  for  large  watersheds.  However,  in  very  large  areas, 
compensating  changes  in  land  treatment  practices  are  likely  to  occur. 
Also,  in  some  cases,  it  is  apparent  that  water  which  enters  the  soil 
as  infiltration  will  appear  later  as  surface  runoff  at  some  downstream 
point. 
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Gross  annual  lake  surface  evaporation  losses  range  from  56  inches 
in  tl\e  upper  part  of  the  Study  Area  to  49  inches  in  the  lower  part; 
reservoir  net  evaporation  losses  range  from  about  30  inches  to  about 
6 inches.  Losses  would  come  mainly  from  floodwater  detention  reservoir 
permanent  pools  and  from  farm  pond  pools. 

Reservoir  seepage  is  not  expected  to  produce  any  significant  changes 
in  tributary  water  yield.  I sually,  the  construction  procedures  used 
to  build  reservoirs  are  designed  to  minimize  seepage  losses. 

kld  river  main  stem  downstream  effects 

fpstream  watershed  reservoir  control  of  the  Red  River  drainage 
area  below  Denison  Dam  ranges  from  near  40  percent  at  the  mouth  of 
Bois  d’Arc  Creek,  Texas,  to  near  25  percent  near  Index,  Arkansas.  Below 
Index,  reservoir  control  diminishes  rapidly  to  near  12  percent  at 
Shreveport,  Louisiana.  It  remains  about  12  percent  at  Alexandria, 
Louisiana.  Because  of  the  high  percent  control  above  Index,  Arkansas, 
the  program  could  be  expected  to  modify  stages  along  Red  River  for  some 
storms . 

The  net  effect  of  the  upstream  watershed  program  considers  the  USAE 
authorized  system  of  reservoirs  in  place.  At  present,  the  USAE 
authorized  system  consivis  of  Denison,  Hugo,  Boswell,  Pat  Mayse , and 
Big  Pine  reservoirs.  Excluding  the  drainage  area  above  Denison  Dam, 
the  system  of  four  reservoirs  controls  51  percent  o*  the  remaining 
drainage  area  above  the  Index  gage.  For  the  storms  studied,  the  USAE 
authorized  system  reduced  peak  flows  to  approximate  bankfull  stages  at 
several  evaluation  points.  The  completeness  of  the  USAE  authorized 
system  of  control  tends  to  minimize  the  beneficial  effects  of  the 
upstream  watershed  program. 

The  Tulsa  District  Corps  of  Engineers  office  cooperated  with  the 
3CS  in  determining  the  upstream  watershed  program  net  effects  on  Red 
River  stages  above  Index,  Arkansas.  Time  limitations  did  not  permit 
an  intensive,  detailed  evaluation  of  all  storms. 

The  storms  of  1938,  1945,  and  1957  produced  major  flooding  along 
Red  River.  The  USAE  has  used  these  storms  in  other  studies  within 
the  Lower  Red  River  Basin  and  has  developed  data  related  to  these 
events.  For  these  reasons,  hydrographs  for  storms  of  1938,  1945,  and 
1957  were  used  in  making  an  analysis. 

The  SCS  prepared  for  these  storms,  hold-out  hydrographs  at  the 
mouths  of  Blue  River,  Oklahoma,  and  Bois  d'Arc  Creek,  Texas.  The 
hold-out  hydrographs  represented  the  effect  of  the  SCS  tributary 
programs.  The  USAE  routed  these  storm  hydrographs  down  Red  River  to 
determine  stage  effects  at  key  gage  locations.  The  results  of  the 
routings  were  used  for  estimating  the  stage  effect  of  the  total  upstream 
watershed  program. 

Results  of  the  routings  show  a beneficial  stage  reduction  for  the 
1938  storm  only.  The  timing  and  distribution  of  storm  rainfall  in  1945 
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and  1957,  coupled  with  the  U3AE  system  of  reservoir  control,  preclude 
any  beneficial  stage  changes  for  these  events.  Probably,  the  total 
upstream  watershed  program  would  not  effect  significant  stage  changes 
for  these  events. 

For  the  1938  flood,  the  routings  indicated  three-tenths  of  a foot 
net  stage  reduction  at  the  Arthur  City  gage;  one-tenth  of  a foot  at 
the  Index  gage;  and  one-tenth  of  a foot  at  the  Fulton  gage.  With  the 
total  upstream  watershed  program  in  place,  reduction  estimates  are 
three-tenths  of  a foot  at  the  Arthur  City  gage;  two-tenths  of  a foot 
at  the  Index  gage;  and  two  tenths  of  a foot  at  the  Fulton  gage.  At 
the  Arthur  City  gage,  note  that  additional  reductions  are  not  attainable 
because  the  flow  is  within  bankfull  capacity.  It  is  apparent  from  the 
hold-out  routings  that  the  aggregate  upstream  watershed  program  will 
have  beneficial  effects  on  some,  but  not  all,  future  storms. 

The  Tulsa  District,  USAE,  furnished  information  that  the  SCS  used 
to  evaluate  the  stage  effects  in  monetary  terms.  The  evaluations  are 
considered  prelininary  since  many  of  the  procedures  used  in  arriving 
at  the  results  are  lacking  in  detail.  However,  the  evaluation  results 
should  suffice  for  basin  planning  purposes. 

Considering  the  USAE  authorized  system  in  place,  the  average  annual 
flood  losses  above  the  Fulton  gage  are  approximately  $203,000.  Residual 
losses  occur  mainly  along  that  part  of  the  river  from  the  mouth  of  Blue 
River  to  the  Index  gage.  In  developing  an  estimate  of  total  annual 
benefits  expected  to  accrue  to  the  upstream  watershed  program,  a net 
stage  reduction  of  two-tenths  of  a foot  was  assumed  for  the  range  of 
storm  frequencies  that  produced  over-bank  flow.  Correspondingly,  average 
annual  losses  prevented  above  the  Fulton  gage  anount  to  approximately 
$15,000.  Allowing  approximately  $29,000  for  land  enhancement  and  future 
development,  the  total  annual  benefits  amount  to  approximately  $44,000. 
These  benefits  amount  to  about  seven  cents  per  acre-foot  of  detention 
storage  assuming  660,000  acre-feet  of  detention  storage  in  the  potential 
upstream  reservoir  system. 

According  to  data  presented  in  the  USAE  survey  report  "Boswell 
Reservoir,  Boggy  Creek,  Oklahoma",  the  flood  losses  prevented  above 
the  Fulton  gage  for  the  1938  storm  amount  to  approximately  $25,000  per 
tenth  of  a foot  net  stage  reduction  at  the  Fulton  gage.  Using  this 
relationship  as  a basis  for  estimate,  the  flood  losses  prevented  by 
the  aggregate  upstream  watershed  program  for  this  storm  are  approximately 
$50,000. 

Information  furnished  by  these  investigations  provides  a basis  for 
assuming  that,  for  most  storms,  the  upstream  watershed  program  will  not 
produce  significant  stage  changes  on  Red  River  below  the  Fulton  gage. 

IMPACT  ON  SOIL  CONSERVATION  AND  LAND  TREATMENT  REQUIREMENTS 

Projected  land  use  trends  and  water  and  related  land  resources 
development  will  affect  land  treatment  requirements.  Amounts  and  types 
of  conservation  practices  will  be  affected.  Changes  after  the  1962  base 
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period  will  result  from  decreases  in  total  land  area  and  Inventory 
acreage  and  from  major  land  use  changes  on  the  projected  Inventory 
acreage . 

Parts  of  the  agricultural  land  resource  base  will  be  converted  to 
water  area  and  to  urban  and  built-up  area.  A tabulation  of  these  changes 
(from  tables  2,  3.  and  66)  for  the  base  period  and  I960  projections 
without  project  development  follows: 


I t ein 


Large  water  area 
Land  area 
Inventory  area 
Non-Inventory 
Tota 1 Study  A rea 


Pro  jected 
Changes  to 


1962  1980  1980 


- thousand  acres  - - - - 

289. 3 333.6  + 44.3 

1^,661.0  18,616.7  - 44.3 

17.333.3  17,249.8  - S3. 5 

1,327.7  1,366.9  * 39.2 

18.950.3  18,950.3  0 


These  data  show  that  the  land  treatment  requirements  will  decrease  by 
44,300  acres.  Another  39,200  acres  shift  into  urban  and  built-up  area 
and  will  no  longer  require  application  of  agricultural  and  forestry 
conservation  practices. 


Major  land  use  changes  will  be  produced  with  project  development. 
These  are  summarized  in  Table  71  by  land  resource  areas. 


Pro ject  development  will  increase  cropland  acreage  in  each  land 
resource  area.  Pasture  and  range  acreages  will  decrease  in  all  land 
resource  areas  except  in  the  Southern  Mississippi  Valley  Alluvium  and 
Silty  fplands  Land  Resource  Areas,  which  increase  about  14  percent, 
forest  and  woodland  acreages  decrease  in  all  resource  areas. 

The  data  indicate  the  direction  of  changes  that  will  be  required  in 
total  amounts  of  conservation  practices  for  the  major  land  uses. 

On-farm  drainage  can  be  expected  to  increase  substantially  in  the 
Southern  Mississippi  Valley  Alluvium  to  stay  in  pace  with  project 
development.  Irrigation  conservation  practices  in  Louisiana  will 
need  to  be  developed  concurrently  with  structural  features  of  watershed 
project  s . 


Watershed  protection  is  a major  purpose  of  all  potential  upstream 
watershed  projects.  An  effective  conservation  program,  based  upon  the 
use  of  each  acre  of  land  within  its  capabilities  and  upon  its  treat- 
ment in  accordance  with  its  needs  for  protection  and  improvement,  is 
necessarv  for  sound  watershed  protection  and  structural  programs  in 
potential  watershed  projects.  Establishment  and  maintenance  of  all 
applicable  soil  and  water  conservation  and  plant  management  practices 
essential  to  proper  land  use  are  basic  to  watershed  project  development. 
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Table  71  - Major  Land  Use  Changes  with  Project  Development  by  Land  Resource  Areas,  Red  River 
Basin  Study  Area 


Land  Resource  Area  : 

and  Major  Land  Use  : 

1980 
W ithout 
Pro jsct 
Deve lopment 

: 1980 

: With 

: Project 

: Development 

y 

: Changes 

: W ith 

: Project 

: Development 

- - . - . 

- 

thousand  acres  - 

- - - 

- - 

Tecas  Blackland  Prairie (86) 

Cropland 

831,2 

1,174.5 

♦ 

343.3 

Pasture-Range 

653.4 

305.5 

- 

347.9 

Fore st -Woodland 

261.7 

201.9 

- 

59.8 

Other  Land 

30.9 

32.4 

1.5 

Subtotal 

1,777.2 

1,714.3 

- 

62.9 

Southern  Mississippi  Valley  Alluvium 

and  Siltv  Uplands 

(131,134) 

Cropland 

622.6 

892.4 

269.8 

Pasture -Range 

640.6 

685.2 

■f 

44.6 

Forest -Wood land 

1,173.6 

615.0 

_ 

358.6 

Other  Land 

63.3 

76.0 

12.7 

Subtotal 

2,500.1 

2,468.6 

- 

31.5 

Grand  Prairie  and  Cherokee  Prairies 

(85,112) 

Cropland 

201.7 

271.7 

+ 

70.0 

Pasture-Range 

598.2 

558.3 

- 

39.9 

Forest-Woodland 

239.3 

200.0 

- 

39.3 

Other  Land 

100.4 

105.4 

+ 

5.0 

Subtotal 

1.139.6 

1,135.4 

- 

4.2 

Central  Rolling  Red  Prairies,  Cross 

Timbers,  and  Southern  Coastal  Plain 

(80,  84,  84a,  133) 

Cropland 

1,162.1 

1,367.8 

+ 

205.7 

Pasture-Range 

1,227.0 

1,024.5 

- 

202.5 

Forest-Woodland 

6,529.3 

6,096.6 

- 

432.7 

Other  Land 

203.8 

264.9 

4- 

61.1 

Subtotal 

9,122.2 

6,753.8 

- 

368.4 

Ouachita  Mountains  (119) 

Cropland 

47.2 

56.3 

+ 

9.1 

Pasture-Range 

148.9 

153.2 

+ 

4.3 

Fore st -Woodland 

2,500.0 

2,481.4 

- 

18.6 

Other  Land 

14.6 

19.0 

+ 

4.4 

Subtotal 

2,710.7 

2,709.9 

- 

0.6 

Entire  Study  Area 

Cropland 

2,864.8 

3,762.7 

+ 

897.9 

Pasture-Range 

3,266.1 

2,726.7 

- 

541.4 

Fo res t-Wood land 

10,703.9 

9,788.9 

_ 

915.0 

Other  Land 

413.0 

497.7 

■f 

84.7 

Total 

17 ,249.8 

16,776.0 

“ 

473.8 

1/  From  Exhibit  5 
2/  From  Exhibit  37 


Treatment  on  drainage  areas  above  structural  improvements  is 
necessary  to  reduce  the  rate  of  deterioration  in  the  uplands  and  to 
prevent  excessive  sediment  accumulation  in  reservoirs  and  channels. 
Land  treatment  measures  will  reduce  soil  erosion,  sediment  production, 
and  storm  runoff  by  improving  the  soil -water  relationship.  Land 
treatment  measures  on  drainage  areas  that  do  not  discharge  runoff 
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through  structural  improvements  will  serve  to  reduce  floodwater  and 
sediment  damage  to  floodplain  lands. 

Potential  project  development  would  require  special  emphasis  on 
the  establishment  of  those  land  treatment  practices  that  have  a neasur- 
able  effect  on  reduction  of  floodwater  and  sediment  damages  and  on  costs 
of  providing  sediment  storage  capacity  in  reservoirs.  Acceleration  of 
land  treatment  establishment  would  be  required  in  potential  project 
areas . 
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USDA  WATER  AND  RELATED  LAND  RESOURCE  PROJECTS  AND  MEASURES 
~ RECOMMENDED  FOR  EARLY  ACTION 


EARLY -ACTION  PROGRAM 

USDA  investigations  show  that  projects  and  measures  included  for 
early  action  are  feasible  and  are  urgently  needed  to  solve  watershed 
problems  and  meet  estimated  needs  through  1980.  All  projects  have  been 
coordinated  with  interested  agencies  and  some  projects  are  interrelated 
with  project  development  proposed  by  other  agencies. 

Watersheds  listed  for  early  action  have  acute  problems  that  can  be 
solved  under  the  USDA  upstream  watershed  program.  Problems  include 
floodwater,  sediment,  erosion,  inadequate  drainage,  pollution,  drought, 
water  supply,  and  recreation.  In  addition  to  solving  problems  within 
the  watershed,  the  early-action  watershed  program  can  help  alleviate 
related  problems  that  occur  outside  the  watershed  areas  and  contribute 
to  meeting  estimated  needs  within  the  basin.  S ingle -purpose  projects 
also  are  needed  to  meet  acute  shortages.  These  would  include  reservoirs 
for  recreational  development  and  municipal  and  industrial  water  supplies. 

The  USAE  proposed  reservoir  projects  in  some  watersheds  in  which 
USDA  projects  have  been  proposed.  These  include  Bonham,  Durant,  Parker, 
and  Kisatchie  Reservoirs  in  CNI  Watersheds  3-25a,  3-23,  3h2-4,  and  3-64. 
USDA  developed  alternate  plans  for  these  watersheds  to  accommodate  USAE 
proposals.  All  of  the  projects  will  be  considered  by  the  Plan  Form- 
ulation Task  Force  in  basin  plan  development.  Projects  selected  for  the 
basin  plan  will  be  shown  in  the  Plan  Formulation  Appendix. 

Multiple-Purpose  Projects 

Watershed  Improvements 

Multiple-purpose  watershed  project  plans  were  formulated  for  all 
CNI  watersheds  that  urgently  need  development  within  the  next  10-15 
years.  The  installation  of  reservoirs,  channel  improvement,  sediment 
control  structures,  erosion  control,  and  water  control  structures  would 
provide  direct  flood  prevention,  erosion  control,  and  drainage  improve- 
ments benefits  along  the  floodplains  of  the  watersheds.  These  structural 
improvements  would  provide  protection  that  cannot  be  attained  by  land 
treatment  measures  alone.  Selected  reservoir  sites  could  be  developed 
for  multiple-purpose  use  by  including  storage  for  water  supply,  recrea- 
tion, water  quality  control,  and  irrigation  purposes. 

Approximately  6,967  square  miles,  or  about  24  percent  of  the  Study 
Area,  are  included  in  the  CNI  watersheds  recommended  for  early  action. 
Watershed  locations  are  shown  in  Figure  13.  Structural  measures  that 
could  be  installed  include  459  floodwater  retarding  and  multiple- 
purpose  reservoirs,  15  water  control  structures,  seven  erosion  control 
structures,  one  sediment  control  structure,  and  1,479  miles  of  flood 
prevention,  drainage,  and  irrigation  channels.  Pertinent  structural 
data  are  summarized  in  Table  72. 
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Table  72  - Pertinent  Structural  Data  - Mult ipla-Purpose  Projacta  for  Early  Action,  ReJ  River  Basin  Study  Area 


* 


Tributary; 

Baain  and:  :Water- 

CN1  : Planning; shad 

Wate rshad : -Status!  :Area 


Dra mage 
A rea 


Structural  Meaau res ;Channa 1 

:Improva- 


trol lad: Reservoir* ; Other  £^:ment 


Pool  Capacity 


cSurface  -.Additional 
:Araa  of  :Reservoir 
: Permanent :Storage 


Detent  ion : Sed uaent  :Othe r2^: Pool  jj/  Available 


(sq.mi.)  (a q.mi.)  number  number  milea 


acres  (ac.ft.) 


Intervening  Areas  - Texas 


3-19 

A 

262.5 

112.6 

41 

7 EC 

25.0 

43,106 

11,699 

2,990  R 
24,127  M 
101  I 

2,508 

0 

3-25 

C 

208.4 

102.0 

20 

0 

22.0 

34,420 

9,760 

0 

1,505 

58,180 

3-25a 

222.6 

94.8 

21 

0 

8.0 

35,710 

8,620 

1,580  R 
5,750  W 
10,400  M 

2,280 

43,700 

3-27 

A 

11.5 

4.0 

3 

0 

12.1 

1,336 

303 

0 

61 

0 

3-29 

0 

22.8 

1.5 

2 

1 SC 

28.6 

490 

140 

480  R 

98 

0 

3-33 

A 

186.0 

84.0 

19 

0 

19.5 

31,793 

4,380 

0 

670 

0 

Tota  l 

Intervening 

A t eas 

913.8 
- Arkansas 

398.9 

and  Oklahoma 

106 

8 

115.2 

146,855 

34,902 

45,428 

7,122 

101 ,880 

3-35 

n 

26.0 

12.0 

1 

0 

8.5 

4,925 

576 

394  R 

65 

5,770 

3-39 

A 

67.8 

18.4 

12 

0 

68.0 

4,537 

702 

0 

167 

0 

3-40 

D 

86.4 

28.0 

3 

0 

21.2 

8,634 

1,350 

0 

164 

10,460 

3-41 

c 

89.8 

32.0 

11 

0 

27.0 

10,940 

1,950 

450  R 

463 

30,140 

3-46 

A 

24.0 

8.4 

2 

0 

16.6 

3,080 

293 

0 

71 

NA 

Total 

294.0 

98.8 

29 

0 

141.3 

32,116 

4,871 

844 

930 

46,370 

Blue  River 

3-23 

C 

'60.4 

167.3 

30 

0 

0 

66,510 

13,570 

1,000  P 

2,520 

48,680 

2,000  R 
8,060  M 
2,050  W 


Tota  1 

360.4 

167.3 

30 

0 

0 

66,510 

13,570 

13,110 

2,520 

48,680 

Boggy  Creek 

3hl-2  A 

375.5 

161.8 

37 

0 

2.0 

43,811 

6,957 

0 

1,302 

NA 

3h 1 -3  A 

47.7 

32.2 

14 

0 

0 

8,865 

1,423 

0 

286 

NA 

3h2-4  D 

225.4 

155.0 

25 

0 

0 

49,250 

8,250 

2,000  M 

NA 

NA 

3h2-6  B , D 

322.2 

199.0 

55 

0 

0 

63,500 

10,600 

2,000  M 

NA 

NA 

Total 

970.8 

548.0 

131 

0 

2.0 

165,426 

27,230 

1.000  R 

5.000 

NA 

1,588 

NA 

NA 

Kiamichi  River 

3 i — 2 A 

14.3 

2.0 

2 

0 

12.0 

609 

103 

0 

24 

0 

3 i-4  B 

62.0 

37.8 

10 

0 

8.5 

12,288 

2,142 

1,350  R 

873 

0 

3i-S  A 

59.4 

24.9 

4 

0 

0 

9,285 

1,083 

3,000  M 
2,600  M 

0 

70 

NA 

Total 

135.7 

64.7 

16 

0 

20.5 

22,182 

3,328 

6,950 

967 

NA 

Barkman  Creek 

3-47  C 

4.0 

- 

- 

- 

4.0 

_ 

- 

_ 

- 

- 

3-48  C 

69.0 

- 

- 

- 

19.0 

_ 

- 

_ 

_ 

_ 

Total 

73.0 

- 

- 

- 

23.0 

- 

- 

- 

- 

- 

Little  River 

3 j~4  C 

147.0 

47.4 

14 

0 

0 

21,120 

3,390 

320  R 

580 

30,790 

Total 

147.0 

47.4 

14 

0 

0 

21,120 

3,390 

320 

580 

30,790 

McKinney  Bayou 

3-52  C 

195.8 

31.0 

4 

0 

78.0 

14,870 

800 

1,410  R 

408 

13,740 

3-53  C 

86.3 

- 

- 

- 

71.0 

_ 

_ 

_ 

_ 

3-54  C 

45.1 

- 

- 

- 

33.0 

- 

- 

_ 

- 

- 

Total 

327.2 

31.0 

4 

0 

182.0 

14,870 

800 

1,410 

408 

13,740 

S u l phu  r R i ve  r 

3k-9  D 

0 

46.0 

7 

0 

0 

18,320 

7,624 

0 

610 

0 

3k- l 1 D 

6.0 

5.0 

1 

0 

0 

3,065 

540 

324  R 

240 

0 

3k~l 2 C 

30.0 

11.3 

3 

0 

0 

4,870 

970 

354  M 

154 

3,480 

3k- 14  C 

319.7 

12.7 

1 

0 

0 

5,690 

1,860 

1 ,2  50  R 

306 

0 

3k-l 7 C 

211.0 

49.2 

21 

0 

16.0 

17,280 

4,090 

0 

880 

5,710 

3k-l 8 C 

121.0 

61.0 

23 

0 

0 

21,140 

5,950 

700  W 

1,190 

10,010 

Total 

785.7 

185.2 

56 

0 

16.0 

70,365 

21,034 

2 ,628 

3,380 

19,200 

i l •*’ 9 
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Table  72  - Pertinent  Structural  Data  - Multiple-Purpose  Projects  for  Early  Action,  Red  River  Basin  Study  Area — 

Continued  

Tributary:  : : : : : Surface  : A cid It  lona) 

nesin  and:  :Water-:  Drainage  .-Structural  Measures  :Channe  1 : Pool  Capacity :Area  of  :Reservoir 

CNI  : Planning : shed  : Area  -.Improve-:  : : • Permanent : Storage 

'■Vat  er  shed:  Status.!/:  Area  :C.»nt  r ■ 1 l>vl : Reservoirs  :Other  lament : Detent  ion-.Se  .1  iment  :<>ther—  :Po->l  - -.Available 


(sq.mi.)  (sq.mi, 

.) 

number 

number 

miles 

- - 

(ac.ft.)  - 

- - acres 

(ac.ft . ) 

Posten  Bayou 

3-57  C 

95.8 

0 

1 

0 

39.2 

0 

130 

500  R 

120 

0 

Total 

95.8 

0 

1 

0 

39.2 

0 

130 

500  R 

120 

0 

Red  RiVir  Main 
3-60  0 

Stem 

37.6 

9.0 

Total 

37.6 

- 

- 

- 

9.0 

- 

- 

- 

- 

Loggy  Bayou 

3m- 1 A 

13.4 

3.8 

1 

0 

3.0  1 

,175 

98 

0 

20 

NA 

3ml-7  C 

140.2 

54.4 

9 

0 

21.8  25 

,010 

1,090 

820  R 

2,813 

5,300 

3m2-3  A 

232.0 

2 

11  WC 

55.0  1/ 

0 

1,5  90 

20,300  M 
6,000  W 
6,010  R 

3,850 

NA 

19, 6S0  I 
4,350  M 


Total 

385.6 

58.2 

12 

11  WC 

79.8 

26,185 

2,778 

57,130 

6,683 

5,300 

Bayou  Pierre 

12.  <£/ 

3n-2 

C 

144.1 

63.9 

9 

0 

27  ,450 

2,080 

5,100  I 

2,659 

52,810 

7,540  R 

Total 

144.1 

63.9 

9 

0 

12.0 

27,450 

2,080 

12,640 

2,659 

52,810 

Cane  River 

3-64 

D 

162.8 

89.9 

10 

0 

10.0 

32,471 

4,372 

52,560  M 

4,070 

NA 

3-65 

D 

378.3 

257.0 

23 

0 

5.0^ 

103,933 

12,244 

807  R 

4,691 

NA 

49,278  I 

3-66 

n 

161.7 

63.9 

5 

0 

45.0 

23,461 

2,820 

902  R 

291 

NA 

Total 

702.8 

410.8 

38 

0 

60.0 

159,865 

19,436 

103,547 

9,052 

NA 

Bayou  Rigolette 

3-69 

C 

31.5 

- 

- 

- 

18.0 

- 

- 

- 

- 

- 

3-70 

C 

386.2 

116.8 

11 

0 

63.0 

54,940 

3,440 

3,200  R 

986 

105,950 

Total 

417.7 

116.8 

11 

0 

81.0 

54,940 

3,440 

3,200 

986 

105  ,950 

Red  River  Backwater 

3-73 

D 

60.8 

- 

- 

- 

29.0 

- 

- 

- 

- 

- 

3-75 

D 

173.5 

- 

- 

- 

70.0 

- 

- 

- 

- 

- 

3-76 

D 

37.0 

- 

- 

- 

28.0 

- 

- 

- 

- 

- 

Total 

271.3 

- 

- 

- 

127.0 

- 

- 

- 

- 

- 

Chat  1 in  Lake 

: & 

Assoc iated  Area 

10-10 

P , 

D 

169.3 

- 

- 

- 

80.0 

- 

- 

- 

. 

- 

10-11  & 

* 

10-12 

A 

103.4 

- 

- 

_ 

83.0 

- 

- 

- 

_ 

_ 

10-13  & 

10-14 

B , 

D 

375.8 

- 

- 

- 

249.0 

- 

- 

- 

_ 

_ 

10-15 

A 

184. 

2 

4 WC 

24. 4£' 

- 

1,450 

10,860  R 

4,170 

- 

37,690  1 

10-16 

B, 

D 

71.6 

- 

- 

- 

135.0 

- 

- 

. 

- 

- 

Total 

904.6 

- 

2 

4 WC 

571.4 

" 

1,450 

48,550 

4,170 

- 

Grand  Total 

6,967.1 

2,191.0 

459 

23 

1,479.4 

807 ,884 

138,439 

301,257 

41, 165 

424,720 

W Abbreviations:  A-  Watershed  approved  for  operation;  B - Workplan  invest igat ions  underway;  C - River  Basin 

watershed  investigation  report  completed;  D - Field  examination  scope  study  completed 

2/  Abbreviations  for  other  structures:  EC  - Erosion  Control;  SC  - Sediment  Control;  WC  - Water  Control 
3/  Abbreviations  for  other  pool  capacities:  R - Recreation;  M - Municipal;  1 - Irrigation.  W - Water  Quality 
Control;  F - Fish  and  Wildlife 

4/  Total  surface  area  at  principal  spillway  elevation 
5/  Mult iple -Purpose  channel  - Irrigation  and  drainage 

Tabulated  structural  data  were  derived  from  watershed  work  plans, 
river  basin  investigation  reports,  and  field  examination  scope  studies. 


Data  included  in  watershed  work  plans  were  developed  from  detail  field 


survey  and  design  by  the  respective  states.  Investigation  report  data 
were  developed  using  field  survey  data,  quadrangle  data,  and  other 
available  data  Field  examination  scope  studies  data  were  developed 
from  quadrangle  maps  and  curves  of  structural  measures  in  similar  land 
resource  areas  The  intensity  of  studies  for  each  watershed  is  shown 
under  planning  status  in  Table  72. 

Potential  storage  of  the  floodwater  retarding  and  multiple-purpose 
reservoirs  is  approximately  1,247,580  acre-feet  divided  as  follows: 
138,439  acre-feet  for  sediment  accumulation,  44,187  acre-feet  for 
recreation,  129,751  acre-feet  for  municipal  and  industrial  water  supply, 
111,819  acre-feet  for  irrigation,  14,500  acre-feet  for  water  quality 
control,  1,000  acre-feet  for  fish  and  wildlife,  and  807,884  acre-feet 
for  flood  detention.  Multiple-purpose  reservoir  storage  was  allocated 
to  purposes  based  on  water  resource  development  needs  in  each  watershed. 

Channel  improvement  provides  adequate  outlets  for  floodwater  retard- 
ing structure  releases  and  on-farm  drainage  systems.  Approximately 
96  miles  of  multiple-purpose  channel  could  provide  a delivery  system 
and  drainage  outlets  for  irrigation  water. 

The  upstream  watershed  program  offers  excellent  opportunities 
for  developing  recreation  resources  by  including  recreation  water  storage 
in  favorably  located  multiple-purpose  reservoirs.  Recreation  facilities 
for  picnicking,  boating  fishing,  camping,  and  swimming  could  be  included 
in  conjunction  with  reservoir  site  development. 

Rased  on  physical  characteristics  of  the  sites  and  water  yield,  an 
additi  nal  424,720  acre-feet  of  storage  is  available  in  some  of  the  459 
reservoir  sites  Additional  potential  storage  was  computed  only  for 
watersheds  where  basin  investigation  reports  were  made.  Data  were  not 
available  for  determining  the  additional  storage  potential  in  areas 
with  watershed  work  plans  and  field  examination  scope  studies.  A 
dependable  runoff  yield  and  physical  limitation  of  the  sites  related  to 
topography  and  cultural  development  were  the  criteria  used  in  determining 
additional  storage  possibilities.  Sediment  and  flood  detention 
requ irement s were  not  considered  a part  of  the  additional  storage. 

Installation  Costs 

The  structural  installation  costs  data  were  tabulated  from  watershed 
work  plans  and  from  watershed  investigation  reports.  Field  examination 
scope  study  data  were  used  for  some  watersheds. 

Structural  costs  included  in  investigation  reports  were  based  on 
unit  costs  of  structural  measures  in  similar  areas.  Ten  percent  was 
added  as  a contingency  to  provide  funds  for  unpredictable  construction 
costs.  Unit  costs  were  modified  to  reflect  special  conditions  for 
establishing  protective  vegetation  and  size  of  principal  spillway. 
Estimated  values  of  land  required  for  rights-of-way  were  based  on 
appraisals  made  by  local  landowners  and  SCS  personnel.  Costs  of  legal 
fees,  administration  of  contracts,  and  installation  services  that 
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include  engineering  and  administrative  costs  are  based  on  SCS  experience 
for  similar  works. 


w 


k 

1 


Structural  costs  included  in  field  examination  scope  studies  were 
estimated  based  on  data  developed  for  structural  measures  in  similar 
areas . 

Prices  current  at  the  time  of  project  planning  were  used  for 
estimating  installion  costs.  These  range  from  1961  to  1967. 

The  estimated  installation  cost  of  the  potential  projects  is 
$108,643,510.  Of  this  amount,  $70,491,280  would  be  expended  for 
construction,  $19,910,620  for  installation  services;  $17,239,470  for 
land,  easements,  and  rights-of-way,  and  $502,140  for  administration  of 
contracts.  The  estimated  structural  installation  costs  are  summarized 
for  individual  watershed  projects  in  Table  73. 

Allocation  of  Cost  and  Cost  Sharing 

Structural  installation  costs  were  allocated  to  purposes  proportion- 
ately to  the  use  of  facilities.  In  all  multiple-purpose  reservoirs  that 
include  floodwater  retardation  storage,  costs  for  sediment  storage 
were  allocated  to  the  flood  prevention  purpose.  Total  installation  costs 
are  $108,643,510.  Of  these  costs,  about  $74,323,567  would  be  borne  by 
Federal  funds  and  the  remaining  $34,319,943  would  be  provided  by  non- 
Federal  funds.  Cost  allocation  and  cost  sharing  for  watershed  projects 
is  shown  in  Table  74. 

Project  Benefits 

Benefits  from  structural  measures  total  $12,216,205  annually. 
Reduction  of  damages  amounting  to  $4,494,275  comprises  the  major  item 
of  benefits.  Benefits  of  $1,430,460  annually  are  expected  from  more 
intensive  and  changed  land  use.  Additional  Red  River  main  stem  benefits 
above  Fulton,  Arkansas,  estimated  at  $29,150  annually,  will  accrue 
from  structural  measures  in  watersheds  above  Fulton.  There  are  also 
damage  reduction  benefits  estimated  at  $178,710  annually  from  land 
treatment  measures  in  these  watersheds.  Agricultural  water  management 
benefits  are  estimated  at  $2,247,895  from  improved  drainage  and  $797,620 
from  irrigation.  Benefits  from  nonagricultural  water  management  are 
estimated  at  $427,770  for  municipal  and  industrial  water  supply,  $56,000 
for  water  quality  control,  and  $1,247,030  for  recreation.  Benefits 
from  potential  watershed  projects  are  summarized  in  Table  75. 

The  amount  of  municipal  and  industrial  water  supply  storage, 
annual  benefits,  and  benefited  communities  are  summarized  by  CNI 
watersheds  in  Exhibit  38.  Water  quality  storage,  pollution  source, 
and  annual  benefits  are  summarized  by  watersheds  in  Exhibit  39. 

Recreation  benefits  from  multiple-purpose  reservoirs  and  incidental 
recreation  from  sediment  pools  of  flood  prevention  reservoirs  are 
valued  at  $1,247,090  annually  from  an  estimated  885,900  visitor-days 
of  recreation  use.  These  are  summarized  by  CNI  watersheds  in  Exhibit  40. 
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About  50,000  acres  in  100,000  farm  ponds  will  provide  incidental  recrea- 
tion benefits.  These  were  not  evaluated  monetarily. 

Damage  reduction  benefits  from  land  treatment  and  structural  measure 
include  those  relating  to  sediment  deposition  in  existing  and  authorized 
reservoirs.  Reduction  in  sediment  de post i ion  aggregating  370  acre-feet 
annually  is  expecte  in  seven  watersheds.  This  represents  monetary 
benefits  of  $2,630  1 rom  land  treatment  and  $10,040  from  structural 
measures.  Benefits  from  reservoir  sediment  reduction  by  ONI  watersheds 
are  summarized  in  Exhibit  41. 

Annual  Costs  and  Benefit-Cost  C<  rnipar isons 

The  operation  and  maintenan  >•  costs  ’or  structural  installations 
include  costs  for  r itine  replacement,  maintenance  and  inspection  of 
all  structures  and  apn  . tenances . Costs  include  caretaker's  salary 
for  projects  that  havr  water  quality  control,  irrigation,  >r  recreation 
storage . 

The  amortized  annual  equivalents  of  installation  costs  amount  to 
$3,995,220.  Operation  and  maintenance  costs,  estimated  at  $994,110 
bring  the  total  annual  cost  of  structural  measures  to  $4,989,330.  These 
costs  include  $188,000  l >r  amortization  and  interest  and  $21,400  for 
maintenance  and  operation  of  USA1  lajor  outlets  for  CNI  watersheds  in 
McKinney  Bayou,  Posten  Bayou,  and  Bayou  Rigolette  Tributary  Basins. 

Costs  of  USAE  improvements  in  Red  River  Backwater  area  watersheds  are 
not  included.  The  status  of  USAE  plans  for  levee  improvement  is 
indefinite  at  this  time  and  additionial  studies  by  the  USAE  will  be 
requested.  However,  benefits  should  be  more  than  adequate  to  justify 
the  cost  of  all  structural  measures. 

The  average  annual  benefits  t taling  $12,216,205  compared  to  the 
annual  cost,  would  produce  approximately  $2.45  in  benefits  f r each 
dollar  spent  on  improvements.  Annual  equivalents  of  installation  costs, 
annual  operation  and  maintenance  c stS , annual  benefits,  and  benefit- 
cost  ratios  for  individual  watershed  pr  jects  are  summarized  in 
Table  76, 

S ingle -pu  i pose  Water  and  Relate;  Land  Res  .uree  U vel  p i nt 
Recreational  Development  on  National  Forest  System  Lands 

The  USES  has  completed  detailed  plans  for  developing  water  resources 
and  recreation  facilities  within  the  Study  Area  for  the  1962-1980 
period.  Table  77  shows  the  planned  development  of  impoundments  on 
National  Forest  lands  of  the  Study  Area  to  1980.  Work  on  Pine  Creek 
Lake,  Oklahoma,  was  started  late  in  1966.  All  other  projects  are 
scheduled  for  completion  before  19S0.  These  improvements  are  single- 
purpose reservoirs  to  be  constructed  with  regular  National  Forest 
funds  and  will  be  developed  for  recreation.  Most  water  areas  will 
provide  fishing,  and  waterfowl  hunting  will  be  developed  ..n  four 
impoundments . 

4 - 2 4 * f * 
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Table  76  - Comparison  of  Average  Annual  Benefits  and  Costs  for  Structural  Measures  - 
Multiple-Purpose  Projects  for  Early  Action,  Red  River  Basin  Study  Area 


Tributary 
Basin  and 

CN1  Watershed 

:Planning 
:Status  _ 

:Atnort  ized 
Ins ta 1 lat  ion 
:Cost 

:0peration  and: 

:Mamtenance  : Total 

:Costs  : Annual  Costs 

: Benefits 

Be  ne  f it- 
Cost 
Rat  io 

Intervening  Areas 

- Texas 

- - - - - 

- - - 

- dollars  - 

• - - - 

* - - 

3-19 

A 

285,580 

28,580 

314,160 

476,360 

1.5:1 

3-25 

C 

134,400 

58,000 

192,400 

330,000 

1.7:1 

3-25a 

c 

111,300 

43,390 

154,690 

502,280 

3.2:1 

3-27 

A 

17,940 

2,900 

20,840 

76,480 

3.7:1 

3-29 

c 

11,390 

13,630 

25,020 

150,760 

6.0:1 

3-33 

A 

100,720 

8,300 

109,020 

242,280 

2.2:1 

Total 

Intervening  Areas 

- Arkansas 

661,330 
and  Oklahoma 

154,800 

816,130 

1,778,160 

2.2:1 

3-35 

D 

24,120 

12,700 

36,820 

72,590 

2.0:1 

3-39 

A 

106,240 

14,800 

121,040 

330,920 

2.7:1 

3-40 

D 

25,820 

7,850 

33,670 

99,010 

2.9:1 

3-41 

c 

52,700 

27,740 

80,440 

315,840 

3.9:1 

3-46 

A 

30,650 

6,430 

37,080 

48,060 

1.3:1 

Total 

239,530 

69,520 

309,050 

866,420 

2.8:1 

Blue  River 

3-23 

c 

184,220 

17,280 

201,500 

519,200 

2.6:1 

Total 

184,220 

17,280 

201,500 

519,200 

2.6:1 

Boggy  Creek 

3hl  -2 

A 

103,700 

3,850 

107,550 

172,150 

1.6:1 

3hl  -3 
3h2-4  & 

A 

D 

24,150 

1,250 

25,400 

42,250 

1.7:1 

3h2-6 

B,D 

251,110 

24,500 

275,610 

425,460 

1.5:1 

Total 

378,960 

29,600 

408,560 

639,860 

1.6:1 

Kiamichi  River 

3 i-2 

A 

15,790 

11,820 

27,610 

97,340 

3.6:1 

3 i-4 

B 

50,480 

20,220 

70,700 

136,580 

1.9:1 

3i-8 

A 

40,360 

1,080 

41,440 

85,590 

2.1:1 

Total 

106,630 

33,120 

139,750 

319,510 

2.3:  1 

Barkman  Creek 

3-47 

c 

2,500 

1,790 

4,290 

24,580 

5.7:1 

3-48 

c 

16,080 

11,760 

27,840 

117,490 

4.2:1 

Total 

18,580 

13,550 

32,130 

142,070 

4.4:1 

Little  River 

3 i-4 

c 

100,310 

14,470 

114,780 

166,530 

1.5:1 

Total 

100,310 

14,470 

114,780 

166,530 

1.5:1 

McKinney  Bayou  2/ 

3-52 

c 

122,930 

49  ,550 

172,480 

408,300 

2.4:1 

3-53 

c 

47,770 

28,620 

76,390 

449,240 

5.9:1 

3-54 

c 

44,620 

14,340 

58,960 

197,740 

3.4:1 

Tota  1 

215,320 

92,510 

307,830 

1,055 ,280 

3.4:1 

Sulphur  River 

2k-9 

D 

28,190 

1,180 

29,370 

37,135 

1.3:1 

3 k—  1 1 

D 

9,770 

9,550 

19,320 

53,530 

2.8:1 

3k-12 

c 

12,200 

500 

12,700 

16,760 

1.3:1 

3k-14 

c 

24,310 

12,360 

36,670 

53,750 

1.5:1 

3k-l  7 

c 

57,150 

10,190 

67,340 

106,460 

1.6:1 

3k-18 

c 

59,600 

5,620 

65,220 

92,010 

1.4:1 

Total 

191,220 

39,400 

230,620 

359,645 

1.6:1 

Posten  Bayou  2/ 

3-5  7 

c 

118,640 

42,860 

161,500 

450,820 

2.8:1 

Tota  1 

118,640 

42,860 

161,500 

450,820 

2.8:1 

Continued 


4 24879 


V-168 


Table  7 d - Comparison  of  Average  Annual  Benefits  and  Costs  for  Structural  Measures  - 


Mult iple-Purpose 

Projects 

fi  r Early  Action,  Red  River 

Basin  Study  Area 

--  Continued 

Tributary 

•.Amort  ized 

Operation  and; 

Be  ne  f i t> 

Basin  and 

P lann  in 

’ installation 

Ma  intenance 

: Total 

Cost 

CN1  Watershed 

Status 

C.-Cost 

Costs 

: Annual  Costs 

: Benefits  : 

Rat  io 

- - 

- - 

dollars  - 

- - - 

- - - 

Red  River  Main  Stem 

3-60 

D 

4,600 

2,400 

7,000 

66,480 

9.5:1 

Total 

4,600 

2,400 

7,000 

66,480 

9.5:1 

Loggy  Bayou 

3m- 1 

A 

4,520 

360 

4,880 

8,910 

1.8:1 

3inl -7 

c 

150,980 

55,570 

206,550 

337,170 

1.6:1 

3m2-3 

A 

274,690 

94,880 

369,570 

671,850 

1.8:1 

Total 

430,190 

150,810 

581,000 

1 ,017,930 

1.7:1 

Ravou  Pierre 

3n-2 

c 

91,450 

21,030 

112,480 

197,450 

1.6:1 

Total 

91 ,450 

21,030 

112,480 

197,450 

1.8:1 

Cane  River 

3-64 

D 

116,270 

6,110 

122,380 

196,100 

1.6:1 

3-65 

D 

273,250 

45,930 

319, 180 

378,110 

1.2:1 

3-66 

D 

71,610 

40,770 

112,380 

328,200 

2.9:1 

Total 

461,130 

92,810 

553,940 

902,410 

1.6:1 

Bayou  Rigolette  2/ 

3-69 

c 

6,970 

10,590 

17,560 

141,490 

8.1:1 

3-70 

c 

221,440 

77,340 

298,780 

518,120 

1.7:1 

Total 

228,410 

87,930 

316,340 

659,610 

2.1:1 

Red  River  Backwater 

3-73 

D 

12 ,400 

5,200 

17,600 

234,700 

13.3:1 

3-75 

D 

30,000 

12,600 

42,600 

448,500 

10.5:1 

3-76 

D 

102,500 

12,000 

114,500 

392,860 

3.4:1 

Total 

144,900 

29,800 

174,700 

1,076,060 

6.2:1 

Chat  1 in  Lake  and  Associated 
10-10  B,D 

Areas 

23,730 

20,670 

44,400 

210,540 

4.7:1 

10-n  & 12 

A 

61,260 

8,380 

69,640 

101,420 

1.5:1 

10-13  Si  14 

B,D 

95 , 140 

34,660 

129,800 

746  370 

5.8:1 

10-15 

A 

184,000 

23,310 

207,310 

433,960 

2.1:1 

10-16 

B,D 

55,670 

15,200 

70,870 

506,480 

7.1:1 

Total 

419,800 

102,220 

522,020 

1,998,770 

3.8:1 

Grand  Total 

3,995,220 

994,110 

4,989,330 

12,216,205 

.2.4:1 

W A bbreviat ions : A - Authorized  for  operations;  B - Workplan  investigations  underway. 

C - River  Basin  watershed  investigation  report  completed;  D - Field  examination  scope 
studies  completed 

1/  Includes  USAE  costs  for  major  outlets 
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Table  77  - Short-Term  1/  Single-Purpose  Water  Development  on  National 
Forests  2/,  Red  River  Basin  Study  Area 


Administrat ive 

: Location  - 

:Dra inage :Storage  : 

Surface 

: Principal 

Unit  Name 

: State  and 

: Area 

:Capacity: 

Area 

: Use 

: County 

: 

: : 

(sq.mi. 

) acre-feet 

acres 

Ouachita  National 

Forest 

Arkansas 

Rock  Creek  Lake 

Polk 

3.5 

900 

90 

Recreation 

Smokey  Rock  Creek 

Lake 

Polk 

1.5 

500 

50 

Recreat ion 

Total 

5.0 

1,400 

140 

Oklahoma 

Talimena  Scenic 

Drive  3/ 

LeFlore 

1.5 

200 

20 

Recreat ion 

America  Lake 

McCurtain 

4.0 

320 

80 

Recreation  4/ 

Caney  Lake 

McCurtain 

10.0 

400 

100 

Recreation  4/ 

Moon  Lake 

McCurtain 

12.0 

500 

125 

Recreation  4/ 

Pine  Creek  Lake 

McCurtain 

2.0 

50 

42 

Recreation  4/ 

Total 

29.5 

1,470 

367 

— 

Grand  Total 

34.5 

2,870 

507 

_ _ _ 

W Planned  for  6/30/66  to  1980  period 

2/  Single-purpose  development  with  National  Forest  funds 
3/  Name  not  designated,  development  integrated  with  recreation  complex 
of  Talimena  Scenic  Drive 

4/  "Green-tree  reservoir"  developments.  Water  level  control  for 
wildfowl  feeding  and  hunting 

Recreation  facilities  to  be  developed  on  the  impoundments  in  Table  6 
are  shown  in  Exhibit  42.  Exhibit  42  shows  facilities  that  will  be 
developed  in  the  June  30,  1966,  to  1980  period  and  includes  facilities 
added  to  other  National  Forests  recreation  developments  on  the  base  1/ 

area . 


The  four  impoundments  planned  for  McCurtain  County,  Oklahoma,  will 
be  developed  as  "green-tree"  reservoirs.  Water  level  control  devices 
are  provided  in  construction  that  allows  the  flooding  of  adjoining 
hardwood  timberlands.  With  the  approach  of  waterfowl  hunting  seasons, 
the  timbered  areas  in  the  reservoir  are  flooded  to  a level  compatible 
with  the  feeding  habits  of  shallow-water  ducks  (less  than  one  foot). 

The  areas  are  opened  to  the  public  for  hunting  during  the  State  open 
season.  Water  levels  are  lowered  and  the  water  withdrawn  from  the 


1/  All  whole  counties  touched  by  the  Study  Area 


4 .>4879 


V-170 


Duck  hunting  on  National  Forest  lands.  The  development  of  "green-tree" 
reservoirs  for  improved  waterfowl  habitat  and  public  hunting  is  planned 
on  National  Forest  lands  in  Oklahoma.  (U.  S.  Forest  Service  Photo) 


A water  development  for  recreation  on  National  Forest  lands.  Similar 
impoundments  are  planned  on  the  Study  Area  in  Arkansas.  .'U.  S.  Forest 
Service  Photo) 

4—2487® 


timberlands  before  the  tree  growth  begins  in  the  spring.  Acorns  and 
other  mast  and  plant  materials  produced  on  low-lying  hardwood  areas 
are  foods  preferred  by  waterfowl  such  as  the  mallard,  pintail,  and 
teal  ducks. 

Some  impoundments  may  be  developed  on  National  Forest  System 
Lands  as  IISDA  proposals  for  small  watershed  development  (under 
P.  L.  566).  Such  proposals  have  been  made  in  the  Study  Area  for  the 
10-15  year  period,  on  the  following  areas: 


Watershed  Name  CNI  Number  County  or  Parish  and  State 


Cocodr ie  and  Little  River 

3-66 

Natchitoches , 

Lou  is iana 

Cane  River 

3-65 

Natchitoches , 

Lou  is iana 

Bayou  Rigolette 

3-70 

Winn  & Grant, 

Lou  is iana 

Walnut  Bayou 

3-41 

McCurtain,  Oklahoma 

Lower  Bois  d'Arc  Creek 

3-25 

Fannin,  Texas 

Upper  Middle  Sulphur  River 

3k-17 

Fannin,  Texas 

The  National  Forest  System  has  determined  that  development  of  these 
projects  is  compatible  with  the  objectives  and  purposes  of  multiple  use 
on  National  Forest  lands. 

A complete  study  will  be  made  to  determine  the  feasibility  and 
desirability  of  each  preliminary  site  selection  and  proposed  develop- 
ment. Any  conflicts  between  USDA  watershed  proposals  and  the  require- 
ments of  multiple-use  management  on  National  Forest  System  Lands  will 
be  resolved  before  any  such  proposals  are  considered  for  inclusion  in 
a watershed  plan  of  work. 

Other  Single-Purpose  Reservoir  Development 

Single-purpose  water  storage  data  were  developed  in  areas  in  which 
existing,  planned,  or  proposed  watershed  projects  could  not  meet  all 
of  the  projected  water  and  related  land  resource  needs.  These  unsatisfied 
needs  exist  in  areas  in  which  development  is  urgently  needed  within  10-15 
years. 


Four  municipal  and  industrial  water  supply  sites  were  located  in 
watersheds  considered  not  feasible  for  project-type  development.  Four 
recreation  sites  were  identified  which  could  provide  storage  necessary 
to  satisfy  the  projected  recreation  needs.  One  of  the  sites  would  be 
located  in  a CNI  watershed  approved  for  operations  and  three  in  water- 
sheds considered  not  feasible  for  development.  Site  locations  are  shown 
in  Figure  14. 

Alexandria,  Louisiana,  has  1980  municipal  and  industrial  water 
needs  which  can  be  partially  satisfied  by  two  reservoirs  located  in 
the  authorized  Bayou  Rapides  watershed  project.  One  reservoir  is 
located  in  CNI  Watershed  3-68,  and  the  other  reservoir  is  located  in 
CNI  Watershed  10-17.  Each  of  these  reservoirs  is  designed  to  store 
the  approximate  yield  of  the  drainage  area,  but  limited  to  a total 
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storage  of  25,000  acre-feet.  One  reservoir  located  in  CN1  Watershed  3-68 
has  an  additional  storage  capacity  of  36,200  acre-feet. 

The  townsof  Ringgold  and  Gibsland,  Louisiana,  have  2080  municipal 
and  industrial  requirements  which  can  be  satisfied  by  two  reservoirs 
located  in  nonfeasible  CNI  watersheds.  The  needs  for  Ringgold  can  be 
met  by  a reservoir  located  in  CNI  Watershed  3ol-3  and  the  needs  for 
Gibsland  can  be  met  by  a reservoir  located  in  CNI  Watershed  3ol-4. 

A reservoir  storage  site  to  meet  recreation  needs  near  Atoka, 
Oklahoma,  is  located  in  CNI  Watershed  3hl-2.  This  watershed  is  approved 
for  operations. 

Reservoir  storage  sites  to  meet  recreation  needs  near  Shreveport 
and  Texarkana  are  located  in  nonfeasible  watersheds.  Two  reservoirs  near 
Shreveport  are  located  in  CNI  Watershed  3n-5 ; one  site  near  Texarkana 
is  located  in  CNI  Watershed  3-55. 

The  total  capacity  of  the  reservoirs  is  185,260  acre-feet.  Of 
this  amount,  53,000  acre-feet  is  for  municipal  and  industrial  water 
supply,  31,500  acre-feet  for  recreation,  6,090  acre-feet  for  sediment 
accumulation,  and  94,670  acre-feet  could  be  additional  potential 
storage  for  future  development.  The  total  surface  area  of  the  permanent 
pools  is  approximately  6,820  acres  of  which  2,950  acres  are  for  recrea- 
tional use.  Recreation  basic  facilities  for  picnicking,  boating, 
fishing,  camping,  and  swimming  were  included  at  the  sites  with  recrea- 
tion storage.  Reservoir  storage  data  are  summarized  in  Table  78. 


Table  78  - Pertinent 
Study  Area 

Structural 

Data 

- Additional 

Reservoir 

Development  for  Early  Action 

Red  River  Basin 

Tributary  Basin 

: Number 

Drainage 

Pool  Capacity 

Surface  Area 

: Additional 

and  CNI 

: oE 

Area  above 

: Municipal  &: 

of  Permanent 

: Storage 

Watershed 

: Structures  : 

Structures 

Recreation  : Industrial  : 

Sediment 

Pool 

: Available 

WATERSHEDS  FEASIBLE 

number 
FOR  INITIAL 

(sq.  mi.) 
DEVELOPMENT 

- - - 

- - acre-feet  - 

- - - - 

acres 

acre-feet 

Boggy  Creek 

3hl-2 

1 

25.1 

2,010 

- 

950 

360 

0 

Subtotal 

1 

25.1 

2,010 

- 

950 

360 

0 

Bayou  Rapides 

3-68 

l 

33.8 

- 

23,500 

1,5  00 

1,6  00 

36,200 

10-17 

1 

11.8 

_ 

21,400 

500 

1,470 

0 

Subtotal 

2 

45.6 

- 

44,900 

2,000 

3,070 

36,200 

Total 

3 

70.7 

2,010 

44,900 

2,950 

3,430 

36,200 

WATERSHEDS  NOT  FEASIBLE  FOR  DEVELOPMENT 

Bayou  Pierre 

3n-5 

2 

65.0 

21,990 

- 

2,430 

2,040 

44,020 

Subtotal 

2 

65.0 

21,990 

- 

2,430 

2,040 

44,020 

McKinney  Bayou 

3-55 

1 

8.0 

7,500 

- 

300 

550 

4,950 

Subtotal 

1 

8.0 

7,500 

- 

300 

550 

4,950 

Black  - Saline 

3ol-3 

1 

5.5 

- 

3,100 

240 

340 

3,700 

3ol  -4 

1 

3.8 

- 

5,000 

170 

460 

5,800 

Subtotal 

2 

9.3 

- 

8,100 

410 

800 

9,500 

Total 

5 

82.3 

29,490 

8,100 

3,140 

3,390 

58,470 

Grand  Total 

8 

153.0 

31,500 

53,000 

6,090 

6,820 

94,670 

4-2  4879 
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Installation  costs  based  upon  USDA  design  criteria  were  computed  for 
reservoir  site  and  recreation  basic  facilities.  The  estimated  installa- 
tion cost  for  the  reservoirs  is  $7,634,390.  Of  this  amount,  $3,636,310 
is  for  municipal  and  industrial  water  supply,  and  $3,998,080  is  for 
recreation  water  storage  and  basic  facilities.  Of  the  recreation  costs, 
$1,281,000  will  be  assumed  by  the  Federal  Government  and  $2,717,080  will 
be  assumed  by  nonFederal  interest.  All  municipal  and  industrial  water 
supply  costs  will  be  assumed  by  nonFederal  interests. 

Operation  and  maintenance  costs  include  costs  for  structural  main- 
tenance and  a caretaker's  salary  for  sites  with  recreation  storage.  The 
total  operation  and  maintenance  cost  is  $69,040  of  which  $800  is  for 
municipal  and  industrial  water  supply,  and  $68,240  is  for  recreation. 

Benefits  from  municipal  and  industrial  water  supply  were  considered 
equal  to  the  cost  of  the  reservoirs.  The  annual  costs  consisting  of  the 
amortized  annual  equivalent  of  installation  cost  plus  allowance  for 
operation  and  maintenance  is  estimated  at  $119,930.  Benefits  and  costs 
are  shown  for  each  watershed  with  storage  for  municipal  and  industrial 
water  supply  in  Table  79. 


Table  79  - Comparison  of  Benefits  and  Cost  - Additional  Reservoir 
Development  for  Early  Action,  Red  River  Basin  Study  Area 


Tributary: 

: 

: 

Annual 

Costs 

: 

Basin  and: 

: lnstal 

- Amortized: 

: Average 

Benef it 

CNI  : Storage!':  latLon 

: lnstal 

: 

: Annual 

Cost 

Watershed: Purpo 

se  : Cost 

: lat ion 

: 0 & 

M : Total 

: Benefits 

Rat  io 

- - - - 

- - dollars  - - - 

WATERSHEDS  FEASIBLE  FOR  INITIAL  DEVELOPMENT 

Boggy  Creek 

3hl-2  R 

1,427,390 

46,760 

29,840 

76,600 

118,800 

1.6:1 

Subtotal 

1,427,390 

46,760 

29,840 

76,600 

118,800 

1.6:1 

Bayou  Rapides 

3-68  M 

1,887,260 

61,830 

200 

62,030 

62,030 

1.0:1 

10-17  M 

1,175,160 

38,500 

200 

38,700 

38,700 

1.0:1 

Subtota l 

3,062,420 

100,330 

400 

100,730 

100,730 

1.0:1 

Total 

4,489,810 

147,090 

30,240 

177,330 

219,530 

1.2:1 

WATERSHEDS  NOT 

FEASIBLE  FOR 

DEVELOPMENT 

McKinney  Bayou 

3-55  R 

590,500 

19,340 

12,800 

32,140 

181,500 

5.6:1 

Subtotal 

590,500 

19,340 

12,800 

32,140 

181,500 

5.6:1 

Bavou  Pierre 

3n-5  R 

1,980,190 

64,870 

25,600 

90,470 

673,200 

7.4:1 

Subtotal 

1,980,190 

64,870 

25,600 

90,470 

673,200 

7.4:1 

Black  & Saline 

Lakes 

3ol-3  M 

273,000 

8,940 

200 

9,140 

9,140 

1.0:1 

3ol-4  M 

300,890 

9,860 

200 

10,060 

10,060 

1.0:1 

Subtotal 

573,890 

18,800 

400 

19,200 

19,200 

1.0:1 

Total 

3,144,580 

103,010 

38,800 

141,810 

873,900 

6.2:1 

Grand  Total 

7,634,390 

250,100 

69,040 

319,140  1 

,093,430 

3.4:1 

1/  Purpose  Abbreviations  - R-Recreat  ion,  M-Municipal  and  Industrial  Water 
” Supply 
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Benefits  from  the  potential  recreation  storage  and  basic  recreation 
facilities  in  four  reservoirs  in  three  CNI  watersheds  would  amount  to 
$973,500  annually.  These  are  based  on  an  estimated  649,000  visitor-days 
of  recreation  use.  The  annual  cost,  consisting  of  the  amortized  annual 
equivalent  of  installation  cost  and  allowance  for  operation  and  main- 
tenance, totals  $ lr,9 , 210.  These,  compared  to  the  expected  benefits, 
would  give  a benefit-cost  ratio  of  4.9: 1.0.  Benefits  and  costs  are 
shown  for  each  watershed  with  potential  for  recreation  in  Table  79.  A 
summary  of  pertinent  data,  including  estimated  days  of  recreation  use 
in  potential  reservoirs,  is  shown  in  Exhibit  43. 

The  amortized  annual  equivalent  of  installation  costs  for  additional 
storage  potential,  including  municipal  and  industrial  water  supply  and 
recreation  purposes  is  $250,100.  Operation  and  maintenance  costs, 
estimated  at  $69,040  bring  the  total  cost  to  $319,140.  Average  annual 
benefits  for  the  combined  purposes  total  $1,093,430.  These  benefits 
compared  to  the  annual  cost  would  result  in  a benefit-cost  ratio  of  3.4:1. 
Table  79  shows  storage  purposes  and  summarized  annual  costs  and  benefits 
by  CNI  watersheds  for  all  additional  storage  development  recommended  for 
early  action. 

Land  Treatment 


Approximately  16,600  square  miles  of  land  are  included  in  the 
projects  recommended  for  early  action  by  the  USDA  and  other  agencies. 

Land  treatment  is  needed  on  the  lands  included  in  these  projects. 
Treatment  needs  include  measures  that  have  a significant  effect  on 
reducing  runoff,  erosion,  and  sediment  production.  Treatment  also  is 
needed  or.  lands  benefiting  f’-om  drainage  improvement  and  irrigation 
development.  Treatment  measures  should  be  designed  to  improve  the 
woodland  and  agricultural  lands  and  increase  overall  farming  efficiency. 

Land  treatment  needs  have  been  developed,  and  it  was  determined  that 
going  programs  will  not  accomplish  the  needs  for  project  development. 
Approximately  501,600  acres  of  land  included  in  projects  recommended  for 
early  action  require  acceleration  of  the  installation  of  land  treatment 
measures . 

Recommendat ions 


The  U.  S.  Department  of  Agriculture  recommends  that  the  early- 
action  program  be  carried  out  in  the  basin,  with  the  installation  of 
all  elements  of  the  program  being  initiated  prior  to  1980; 

That  in  carrying  out  such  program,  the  USDA  will  assist  local 
organizations,  upon  ttieir  request,  to  prepare  and  carry  out  subwatershed 
work  plans  for  the  subwatersheds  designated  in  the  early-action  program; 

That  in  carrying  out  such  program,  the  USDA  will  provide  financial 
and  other  assistance  in  the  installation  of  structural  works  of  improve- 
ment for  furthering  the  conservation,  development,  utilization,  and 
disposal  of  water  and  that  such  assistance  should  be  provided  on  a basis 
comparable  ;u  that  authorization  for  similar  purposes  under  other  Federal 


programs,  with  such  modifications  as  are  necessary  and  appropriate  in 
the  public  interest; 

That  prior  to  participation  in  the  installation  of  the  upstream 
structural  works  of  improvement  and  the  measures  for  sediment  and 
erosion  control  described  herein  on  non-Federal  lands,  cooperating 
non-Federal  interests  shall  furnish  assurances  satisfactory  to  the 
Secretary  of  Agriculture  that  an  adequate  land  treatment  program  is  being 
installed  to  provide  necessary  protection  to  the  watershed  lands  and  plan- 
ned structural  measures;  they  will  acquire,  with  such  Federal  financial 
assistance  as  is  provided  for  herein,  all  land  rights  needed  in  connection 
with  the  installation  of  such  works  of  improvement;  and  they  will  maintain 
and  operate  all  upstream  structural  works  of  improvement  and  measures  for 
sediment  and  erosion  control  on  non-Federal  lands  after  installation  in 
accordance  with  the  provisions  for  non-Federal  participation  described 
herein  or  as  may  be  available  for  such  purposes  under  other  Federal 
programs ; 

That  the  installation  of  the  planned  works  of  improvement  may  be 
carried  out  under  Federal  construction  contracts  when  requested  by  the 
local  organization  (s); 

That  the  first  estimate  of  costs  for  the  installation  of  the  upstream 
structural  works  of  improvement  is  $116,277,900  of  which  $75,604,567  will 
be  assumed  by  the  Federal  Government  and  $40,673,333  will  be  assumed  by 
non-Federal  interests. 

WATERSHED  DEVELOPMENT  ALTERNATIVES 

The  USAE  proposed  early-action  reservoir  projects  in  several  sub- 
watersheds that  are  planned  for  development  under  the  USDA  early-action 
program.  The  USDA  was  requested  to  modify  proposals  for  USDA  project 
development  to  accommodate  USAE  proposals.  This  resulted  in  alternatives 
to  the  USDA  early-action  recommended  program  in  several  upstream  watersheds. 
USDA  recommendations  would  be  modified  by  combined  project  plans  that 
include  major  reservoirs  and  upstream  watershed  improvements  for  CNI 
Watersheds  3-23,  3-25,  3-25a,  3h2-4,  and  3h2-6.  Kisatchie  Reservoir  would 
eliminate  Cane  River  Tributary  Basin  upstream  watershed  development. 

Tables  80-83  show  pertinent  structural  data,  estimated  installation 
costs,  benefit  summaries,  and  average  annual  benefits  and  costs  for  the 
combined  projects  for  early  action.  SCS  study  intensity  for  the  upstream 
watershed  development  features  of  the  potential  projects  is  comparable  to 
study  intensity  shown  in  Tables  72-77.  Benefits  were  allocated  equitably 
to  elements  of  the  combined  projects  by  mutual  agreement  of  the  two 
planning  agencies. 

Bois  d'Arc  Creek  Watersheds 

The  combined  project  plan  for  CNI  Watersheds  3-25  and  3-25a 
(Bois  d'Arc  Creek  Watersheds,  Texas),  includes  Bonham  Reservoir,  a site 
proposed  by  the  USAE,  across  Bois  d'Arc  Creek  approximately  three  and 
one-half  miles  south  of  Bonham,  two  upstream  reservoirs  above  the 
Bonham  Reservoir  Site  and  20  below  the  Site,  and  channel  improvement  from 
the  proposed  Bonham  Site  to  Red  River.  Approximately  17,730  acre-feet 
of  conservation  storage  could  be  provided  in  three  upstream  reservoirs. 
Estimated  annual  benefits  of  the  combined  project  are  $1,339,140  and 
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Table  80  - Pertinent  Reservoir  and  Channel  Data  - Alternate  Potential  Multiple-Purpose  Watershed  Projects  for 
Early  Action,  Red  River  Basin  Study  Area 


Tributary  : 
Basin  and  : 
CNI  : 

Watershed  : 

Agency  : 
Parti-  : 
c ipat ion: 

Watershed 

Area 

Drainage  : Number 

Area  : of 

Control led: Reservoirs 

Channel 
Improvement : 

Reservoir  Storage 
: Flood  : 

Sediment  : Control  : 

SSI 

(sq.mi. ) 

(sq.mi. ) 

number 

miles 

. . . 

- acre-feet  - 

- - 

acres 

Intervening 

Areas  - Texas 

3-25a 

SCS. 

223 

79 

8 

8.1 

5,820 

32,910 

17,730  RWM 

1,931 

CE 



108 

2/ 

1 

0 

6,960 

48,500 

82,040 

5,280 

3-25 

SCS 

208 

96 

14 

22.2 

8,910 

32,610 

0 

1,385 

Total 

Joint 

431 

263 

23 

30.3 

21,690 

114,020 

99,770 

8,596 

Lower  Blue 

River,  Oklahoma 

3-23 

SCS 

360 

77 

13 

0 

6,010 

33,920 

5,050  RWF 

1,155 

CE 



649 

3/ 

1 

0 

14,480 

232,200 

147,020 

8,980 

Total 

Joint 

360 

649 

14 

0 

20,490 

266,120 

152,070 

10,135 

Boggy  Creek 

, Oklahoma 

3h2-6 

SCS 

322 

158 

44 

0 

8,400 

50,500 

3.000  RM 

780 

CE 



172 

4/ 

1 

0 

6,970 

75,200 

114,630 

6,110 

3h2-4 

SCS 

225 

155 

25 

0 

8,250 

49,250 

2,000  M 

450 

Total 

Joint 

547 

485 

70 

0 

23,620 

174,950 

119,630 

7,340 

Cane  River, 

Louisiana 

CE 

(Plana  1 

and  II) 

— 

277 

1 

NA  5/ 

8,000 

169,200 

119,200  M 

9,180 

Total 

— 

277 

1 

NA 

8,000 

169,200 

119,200 

9,180 

1/  R-Recreation;  M-Municipal;  I-Irrigat ion ; W-Water  Quality  Control;  F-Fish  and  Wildlife 
2/  Includes  20  square  miles  in  SCS  sites 

3/  Includes  77  and  219  square  miles  in  SCS  sites  in  CNI  Watershed  3-23  and  3-23a,  respectively 

4/  Includes  66  square  miles  in  SCS  sites 

5/  Data  for  irrigation  distribution  system  not  available 


Table  81  - Estimated  Structural  Installation  Costs  1/  - Alternate  Multiple-Purpose  Watershed  Projects  for 
Early  Action,  Red  River  Basin  Study  Area 


Tributary  : : Construct  ion : : Land  :Admims-  : 

Basin  and  ‘.Agency  :Floodvater Multiple-  :Channel  rRecreation:  : Instal-  .-Easements  rtration  : 

CNI  rParti-  : Retarding  :Purpose  rlmprove-:  Basic  : : lation  rand  Rights:  of  : 

Watershed  : c ipat ionrStructures rStructures rments  r Fac il it ies r Subtota 1 : Services  :of  way  rContracts rTotal 


dollars 


Intervening  Areas  - Texas 


3-25a 

SCS 

419,320 

729,630 

403,150 

3-25 

CE 

SCS 

1,018,600 

0 

2,451,900 

Total 

Joint 

Blue  River, 
3-23 

Oklahoma 

SCS 

758,180 

587,420 

0 

Total 

CE 

Jo  int 

Boggy  Creek, 
3h2-6 

, Oklahoma 
SCS 

1,910,000 

424,625 

0 

3h2-4 

CE 

SCS 

1,975,000 

196,000 

0 

Total 

Joint 

Cane  River,  Louisiana 

CE  (Plan  I)  14,313,300  NA 

CE  (Plan  II)  14,313,300  NA 


165,000  1,717,100  335,990  703,430  8,580 

Data  not  available  --------------- 

0 3,470,500  695,320  761,280  17,320 

Data  not  available  --------------- 


165,000  1,537,600  415,140  511,530  6,980 
Data  not  available  - --  --  --  --  --  --  -- 
Data  not  available  --------------- 


165,000  2,499,625  607,150  425,500  14,780 

Data  not  available  --------------- 

0 2,171,000  507,000  203,000  7,500 

Data  not  available  --------------- 


4,324,000  18,637,300  NA  1,475,800  NA 

70,000  14,383,300  NA  1,475,800  NA 


2,765,100 

14,855,000 

4,944,420 

22,564.520 


2,471,250 

20,100,000 

22,571,250 


3,547,055 

9,930,000 

2,888,500 

16,365,555 


20.113.100 

15.859.100 


1/  1966  Price  Base 


* 


< 1 1 
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Table  82  - Summary  of  Average  Annual  Benefits  - Alternate  Multiple-Purpose  Watershed  Projects  for  Early  Action, 
Red  River  Basin  Study  Area 


Tributary  : : Damage  Reduction  : : Reduction:  : : 

Basin  and  ‘.Agency  : : : More  : in  CE  : :Municipal  : : : 

CNI  :Parti-  : :Red  River : Intensive : Reservoir:  and  Commercial:  -Total 

Watershed  :cipation:  Watershed:Main  Stem:Land  Use  : Cost  :Recreation:Industrial :Fishing  :Other£' :Benef its 


- - 

. . . 

... 

- - 

dollars 

- - 

- - 

. . . 

... 

Intervening  Areas  - Texas 
3-25  & 25a  CE  121,230 

0 

57,270 

251,000 

334,900 

7,000 

0 

771,400 

SCS  324,860 

4,580 

134,290 

0 

71,100 

19,410 

0 

13,500  W 

567,740 

Total 

446,090 

4,580 

191, 560 

0 

322,100 

354,310 

7,000 

13,500 

1,339,140 

Blue  River, 
3-23 

Oklahoma 

CE  137,710 

177,370 

58,720 

493,200 

240,000 

10,200 

0 

1,117,200 

SCS  73,830 

2,370 

29,460 

5,200 

75,750 

0 

10,400 

10,000  W 

207,010 

Total 

211,540 

179,740 

88,180 

5,200 

568,950 

240,000 

20,600 

10,000 

1,324,210 

Boggy  Creek,  Oklahoma 

3h2-6,3h2-4  CE  93,530 

0 

59,940 

571,000 

51,6002/ 

218,800 

8,000 

0 

951,270 

SCS  253,885 

0 

65,045 

0 

13,530 

0 

0 

384,060 

Total 

347,415 

0 

124,985 

0 

622,600 

232,330 

8,000 

0 

1,335,330 

Cane  River, 

Louisiana 
CE  (Plan  I) 

395,900 

0 

0 

2,486,000 

111,400 

0 

235,000  I 

3,228,300 

CE  (Plan  II) 
395,900 

0 

0 

— 

260,000 

111,400 

0 

235,000  I 

1,002,300 

1/  Includes  incidental  benefits 

2/  Abbreviations:  W-Water  quality  control,  1-Irrigation 


Table  83  - Average  Annual  Benefits  and  Costs  for  Structural  Measures  - Alternate  Multiple-Purpose  Watershed 
Projects  for  Early  Action,  Red  River  Basin  Study  Area 

Tributary  • : : : ! • 

Bas in  and  : Agency  : Amortized  : Operation  : : : 

CNI  : Parti-  : Installation  : and  : Total  Annual  : :Benef it -Cost 

Watershed  : cipation  : Costs : Maintenance  : Costs : Benefits : Rat  io 


- 

- 

- 

- 

- - - dollars  - 

- - - 

- 

- 

Intervening  Areas  - 

Texas 

3-25  & 25a 

CE 

486,700 

118,700 

605 ,400 

771,400 

1. 3:1.0 

SCS 

252,560 

86,340 

348,900 

567,740 

1. 6:1.0 

Total 

— 

739,260 

215,040 

954,300 

1,339,140 

1. 4:1.0 

Blue  River,  Oklahoma 

3-23 

CE 

698,100 

159,700 

857,800 

1,117,200 

1. 3:1.0 

SCS 

80,960 

14,470 

95,430 

207,000 

2. 2:1.0 

Total 

— 

779,060 

174,170 

953,230 

1,324,210 

1.4:1. 0 

Boggy  Creek,  Oklahoma 

3h2-6,3h2-4 

CE 

339,800 

131,200 

471,000 

951,270 

2. 0:1.0 

SCS 

210,830 

22,500 

233,330 

364,060 

1. 6:1.0 

Total 

— 

550,630 

153,700 

704,330 

1,335,330 

1. 9:1.0 

Cane  River,  Louisiana 

CE  (Plan 

i) 

- - Not 

Available  - 

1,203,600 

3,228,300 

2. 7:1.0 

CE  (Plan 

id 

i Not 

Available  - - 

735,200 

1,002,300 

1. 4:1.0 

annual  costs  are  $954,300,  resulting  in  a benefit-cost  ratio  of  approxi- 
mately 1. 4:1.0. 

The  potential  benefit  area  in  the  combined  project  plan  is  estimated 
at  21,265  acres  as  compared  to  26,430  acres  for  the  potential  USDA 
development  plan.  Of  this  difference  in  acreage,  approximately  2,900 
acres,  consisting  of  the  intensively  farmed  floodplain,  would  be 
inundated  by  the  Bonham  Reservoir.  Total  installation  cost  of  the  USDA 
potential  plan  of  development  would  be  approximately  7.5  million  dollars, 
and  installation  costs  of  structural  measures  in  the  potential  combined 
project  would  be  approximately  22.6  million  dollars.  Recreation  and 
municipal  and  industrial  water  storage  in  the  USAE  reservoir  would  be 
additional  to  that  in  the  USDA  developments.  Municipal  and  industrial 
water  supply  storage,  with  dependable  yield  estimated  at  6.2  mgd  in 
the  USDA  potential  development,  would  be  adequate  for  100-year  needs 
for  Bonham,  Texas.  Bonham  Reservoir  in  the  combined  USAE-SCS  potential 
plan  includes  benefits  from  commercial  fishing. 

Lower  Blue  River  Watershed 


The  combined  project  plan  for  CNI  Watershed  3-23  (Lower  Blue  River 
Watershed)  includes  Durant  Reservoir  on  Blue  River  northeast  of  Wade,  and 
13  upstream  reservoirs  above  a site  proposed  by  the  USAE.  An  additional 
74  upstream  reservoirs  are  planned  above  the  Durant  Site  in  CNI  Watershed 
3-23a.  In  CNI  Watershed  3-23,  2,000  acre-feet  of  recreational  storage, 
2,050  acre-feet  of  water  quality  storage,  and  1,000  acre-feet  of  fish  and 
wildlife  storage  were  included  in  three  sites.  The  combined  potential 
project  would  have  estimated  average  annual  benefits  of  $1,324,210  and 
average  annual  costs  of  $953,230.  The  benefit -cost  ratio  is  estimated  at 
1. 4:1.0. 

The  potential  benefit  area  in  the  combined  project  plan  is 
estimated  at  12,650  acres.  Of  this  amount,  the  benefit  area  directly 
affected  by  the  upstream  watershed  development  portion  of  the  combined 
project  would  be  confined  to  6,719  acres,  compared  to  a potential  benefit 
area  of  17,840  acres  in  the  upstream  watershed  project.  This  difference 
consists  primarily  of  6,620  acres  of  fertile  floodplain  inundated  by 
Durant  Reservoir.  Approximately  2,575  acres  of  potential  benefit  area 
under  the  USDA  potential  plan  would  lie  below  the  Durant  Reservoir  in 
the  combined  project. 

Total  installation  cost  of  the  USDA  potential  structural  develop- 
ments in  Lower  Blue  River  are  estimated  at  $5,623,330,  while  installation 
costs  of  the  structural  measures  in  the  combined  project  are  $22,571,250. 
Recreation  in  the  Durant  Reservoir  would  be  additional  to  that  in  the 
upstream  watershed  project.  Municipal  and  industrial  water  storage  in 
the  upstream  watershed  project  would  be  replaced  by  storage  in  the 
Durant  Reservoir  with  a yield  of  30  mgd.  The  upstream  watershed  project 
would  be  adequate  for  50-year  needs.  Existing  pipeline  and  pumping 
facilities  could  be  used  in  connection  with  the  municipal  and  industrial 
storage  in  the  upstream  watershed  project,  but  in  order  to  utilize 
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water  supply  from  the  Durant  Reservoir,  pipeline  and  pumping  facilities 
for  a considerable  higher  lift  would  be  required  to  move  water  into 
Durant . 

Muddy  Boggy  Creek  Watersheds 


The  combined  project  plan  for  CHI  Watersheds  3h2-4  and  3h2-6  (Tuddy  Boggy 
Creek)  includes  Parker  Reservoir,  a site  proposed  by  the  USA!',  and 
69  upstream  reservoirs.  Of  these,  16  would  be  above  Parker  Reservoir 
and  53  would  be  below  Parker  Reservoir. 

The  potential  benefit  area  in  the  combined  potential  project  would 
be  approximately  22,000  acres  compared  to  29,000  acres  in  the  upstream 
watershed  project.  An  estimated  5,725  acres  of  potential  benefit  area 
in  the  upstream  watershed  plan  would  be  inundated  by  Parker  Reservoir 
in  the  alternate  potential  project.  Recreation  and  municipal  and  indust- 
rial water  supply  with  a yield  of  47  mgd  in  the  Parker  Reservoir  is  in 
addition  to  that  proposed  in  the  upstream  watershed  plan.  The  upstream 
watershed  project  would  be  adequate  for  50-year  needs.  The  Parker 
Reservoir  includes  benefits  from  commercial  fishing.  The  cost  of 
structural  measures  in  the  combined  plan  is  estimated  at  over  $16 
million,  compared  to  $7.6  million  for  the  upstream  watershed  project. 

Average  annual  benefits  from  the  combined  potential  project  were  estimated 
at  $1,335,330,  compared  to  $425,460  in  the  upstream  watershed  project. 

Cane  River  Tributary  Basin  Watersheds 


Two  alternative  nlanr  for  Cane  River  Tributary  Basin  'Watersheds 
includes  Kisatchie  Reuerv >ir , a site  proposed  by  the  USAE,  on  Kisatchie 
fiavou  near  its  mouth.  The  reservoir  would  control  approximately  277 
square  miles  of  drainage  area.  It  would  include  storage  for  irrigation, 
municipal  and  industrial  water  supply,  recreation,  and  flood  control 
put  poses.  The  primary  difference  between  the  two  plan$  (Plan  I and 
Plan  11)  is  the  degree  of  recreation  development. 

1 n ‘ me  River,  Louisiana,  tie  potential  bene! it  area  from  flood 
damage  f*’  lu  c t i on  for  ttie  upstream  watershed  project  is  estimated  at 
”4,623  acres;  however,  monetary  benefits  would  accrue  primarily  on 
appr  ox iiua i e 1 v 41,750  acres  of  Red  River  alluvium,  most  of  which  would 
air  ' be  belief  itted  by  the  liSAE  potential  projects.  The  total  installa- 
! ion  e -si  of  tiie  upstream  watershed  project  is  estimated  at  $14,075,790 
oinpared  t > cists  of  $20,1  13,100  and  $15,359,100  for  the  USAE  Plan  1 
and  Plan  II,  respect ivel \ . The  upstream  watershed  project  would  include 
recreation  st  irage  and  basic  recreation  facilities  at  four  sites, 
irrigation  storage  in  four  sites,  and  municipal  water  in  five  sites.  All 
potential  reservoirs  would  include  sediment  and  detention  storage.  The 
combined  surface  area  of  permanent  pools  in  the  38  upstream  reservoirs 
amounts  to  9,052  acres,  while  Kisatchie  Reservoir  inundates  an  estimated 
9,180  acres.  Average  annual  benefits  from  the  potential  upstream  water- 
shed project  are  estimated  at  $902,410  compared  to  $3,228,300  for  USAE 
Plan  1 and  $1,002,300  for  Plan  II. 
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Exhibit  1.  - Production  of  major  crops:  Delta  and  Southern  Plains  Areas  as  a percent  of  national  production, 

1939-1963 , projected  1980 


Barley 

:Corn 

for  grain 

Cotton 

:Fruits  non-citrus 

Oats 

Peanuts 

Year 

Delta 

Southern  Delta 
Plains 

.Southern 
: Plains 

Delta 

Southern 

Plains 

Delta  . 

Southern 

Plains 

Delta 

Southern 

Plains 

: Delta 

Southern 

Plains 

- - 

— 

- - percent  - 

— 

- percent  - - 

1939  

0.1 

4.3 

4.0 

4.1 

31.7 

29.4 

_ 

_ 

1.4 

6.4 

1.8 

13.0 

1940  

_ 

4.0 

4.9 

5.9 

25.5 

33.1 

1.5 

1.3 

1.2 

6.5 

1.1 

13.8 

1941  

0.1 

4.8 

4.5 

4.0 

29.4 

32  4 

1.7 

1.3 

1.6 

5.5 

1.3 

13.7 

1942  

_ 

3.8 

3.7 

3.6 

31.6 

30.1 

1.5 

1.1 

1.5 

2.7 

1.8 

25.0 

1943  

0.1 

2.5 

3.0 

3.6 

32.4 

29  0 

0.8 

0.8 

1.8 

4.0 

1.3 

15.7 

1944  

0.1 

5.1 

2 9 

3.0 

32.4 

27.7 

1 .3 

0.9 

2.5 

6.1 

0.6 

19.2 

1945  

0.1 

1.7 

3 6 

2.8 

33.2 

24.2 

1.5 

1.2 

1.7 

3.9 

0.6 

20.5 

1946  

0.2 

2.6 

2.7 

2.5 

29.8 

24  0 

ITS 

0.9 

1.3 

4.1 

0.5 

25.5 

1947  

_ 

1.6 

3.3 

3.1 

28.2 

33.3 

1.2 

0.8 

1.7 

5.1 

0.4 

23.6 

1948  

0.1 

1.0 

2.7 

1.9 

34.2 

25.3 

1 .4 

0.6 

1.4 

1.8 

0.5 

19.8 

1949  

0.1 

1.6 

2.7 

2.5 

23.4 

42.9 

1.0 

0.9 

0.8 

3.2 

0.5 

24.2 

1950  

_ 

1.0 

3.5 

3.0 

28.4 

33.7 

0.9 

0.4 

0.8 

3.2 

0.4 

22.7 

1951  

_ 

0.5 

2.8 

2.3 

23.8 

31.8 

0.6 

0.7 

0.5 

0.9 

0.4 

14.4 

1952  

0.1 

0.9 

1.6 

1.5 

26.6 

29.1 

0.8 

0.5 

0.9 

2.3 

0.3 

10.5 

1953  

0.1 

1.3 

1.9 

1.2 

27.2 

30.9 

0.9 

0.5 

1.6 

4.2 

0.3 

19.0 

1954  

0.3 

2.3 

1.6 

1.3 

25.5 

33.2 

0.6 

0.4 

2.3 

4.2 

0.3 

15.3 

1955  

0.4 

1.4 

2.9 

1.8 

28.9 

32.4 

0.0 

0.2 

2.1 

2.3 

0.3 

24.2 

1956  

0.5 

1.8 

2.2 

l 0 

27.2 

31 .4 

l.'O 

0.5 

3.0 

2.6 

0.2 

9.1 

1957  

0.4 

3. 1 

1.8 

1.4 

22.0 

37.7 

0.4 

0.4 

1.9 

3.6 

0.4 

17.2 

1958  

_ 

5.8 

1.9 

1.4 

19.0 

42.7 

1.0 

0.6 

0.8 

5.0 

0.2 

20.5 

1959  

0.1 

5.1 

1.6 

1.3 

24.8 

35.2 

0.8 

0.3 

1.5 

3.2 

0.2 

22.0 

1960  

0.1 

6.3 

1.2 

0.9 

23.7 

35.7 

0.8 

0.4 

1.2 

3.2 

0.1 

21.7 

1961  

0.2 

7.9 

1 .5 

1.0 

24.9 

38.1 

0.6 

0.3 

1.4 

4.4 

0.1 

22.2 

1962  

0.2 

3.3 

0.9 

1.0 

24.9 

35.8 

0.7 

0.3 

1.1 

2.2 

0.1 

22.2 

1963  

0.1 

3.2 

1.0 

0.7 

27.8 

33.7 

0.7 

0.3 

0.5 

1.9 

0.1 

19.0 

1980  

0.3 

6.0 

0.3 

0.5 

26.0 

35.0 

0.3 

0.1 

1.0 

3.0 

- 

20.0 

Exhibit  1.  - Continued 


— 

Potatoes 

Rice 

Soybeans 

Sugar  cane 

Sweet 

potatoes 

Delta 

Southern 

Plains 

Delta 

Southern 

Plains 

Delta  : 

Southern 
Pla ins 

:Delta 

Southern 

Plains 

Delta : Sou  them 
Plains 

Delta 

Southern 

Plains 

- percent  - 

— 

- percent 



1939  

1 9 

1.4 

55.3 

28.1 

0.3 

62.5 

_ 

_ 

_ 

_ 

23.2 

5.9 

1940  

1.9 

1.5 

52.1 

30.6 

0.3 

53.3 

1.7 

0 1 

75.8 

- 

20.3 

10.9 

1941  

1.9 

2.3 

61.0 

22.6 

0.1 

64.1 

2.5 

- 

80.7 

_ 

25.5 

11.2 

1942  

2.2 

1.9 

55.9 

24.6 

0.1 

68.4 

3.6 

0.2 

88.0 

- 

23.8 

7.8 

1943  

2.1 

1.9 

52  0 

25.6 

0.1 

74.2 

2.4 

0.1 

88.5 

- 

25.1 

9.7 

1944  

2.3 

1.7 

52.9 

25.3 

0.1 

64.9 

2.5 

_ 

86.3 

_ 

25.4 

9.8 

1945  

1.6 

1.3 

53.2 

26.4 

0.2 

70.1 

2 5 

- 

83.3 

_ 

32.1 

9.0 

1946  

1.5 

1.6 

51.1 

24.5 

0.1 

75.7 

3.6 

_ 

81.2 

_ 

28.5 

10.4 

1947  

1.3 

1.4 

49.9 

27.3 

0.2 

77.3 

2.9 

- 

81.0 

_ 

26.0 

9.0 

1948  

0.9 

1.2 

53.4 

28.7 

0.3 

65.8 

4.0 

- 

83.9 

- 

30.1 

6.9 

1949  

0.9 

1.1 

48.6 

26.2 

0.3 

69.1 

4.1 

0.1 

81.6 

_ 

28.4 

10.5 

1950  

0.8 

0.7 

48.8 

29.  S 

0.2 

73.0 

7.5 

0.1 

82.0 

_ 

30. S 

8.7 

1951  

0.8 

0.9 

47.4 

29.3 

0.2 

58.0 

6.5 

0.4 

78.0 

- 

32.5 

5.4 

1952  

0.6 

0.7 

46.9 

28.7 

0.4 

66.7 

7.1 

0.3 

79.1 

_ 

34.0 

5.0 

1953  

0.6 

0.8 

47.9 

28.5 

0.4 

58.6 

4.5 

0.2 

79.9 

32.0 

8.0 

1954  

0.8 

0.7 

54.2 

26.5 

0.2 

62.3 

5.1 

0.1 

81.7 

_ 

34.9 

5.7 

1955  

0.6 

0.9 

53.3 

26.2 

0.9 

69.5 

9.6 

0.1 

83.0 

_ 

35.  7 

9.7 

1956  

0.5 

0.8 

51.8 

23.6 

1.0 

64.6 

9.1 

0.2 

80. 1 

_ 

35.3 

4.5 

1957  

0.4 

1.0 

51.2 

25.9 

1.0 

46.9 

9.6 

0.2 

75.6 

_ 

31.0 

7.4 

1958  

0.4 

1.1 

48.  7 

26.2 

0.9 

47.9 

12.3 

0.4 

78. 9 

_ 

32.8 

7.5 

1959  

0.4 

1.2 

50.5 

24.5 

0.3 

51.2 

15.0 

0.7 

74.1 

_ 

32.0 

9.1 

1960  

0.3 

1.2 

51.1 

23.5 

0.2 

47.0 

13.7 

0.8 

78.2 

_ 

25.8 

9.3 

1961  

0.2 

1.2 

52.2 

21.9 

0.2 

53.4 

11 . 3 

0.8 

77.8 

_ 

30.7 

6.8 

1962  

0.2 

1.2 

50.7 

24.8 

0.  1 

45.3 

12.6 

0.  7 

56.8 

_ 

26.2 

9.  1 

1963  

0.2 

1.1 

52.7 

26.2 

0.1 

48. 1 

11.8 

0.6 

62.5 

- 

30.3 

7.2 

1980  

0.2 

0.8 

49.8 

23.0 

0 

41.0 

16.0 

0.5 

68.0 

_ 

29.0 

S.O 
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Exhibit  1.  - Production  of  major  crops:  Delta  and  Southern  Plains  Areas 

as  <i  percent  of  national  production,  1939-1963,  projected  1980 

Cont  inued 


Year 

Vegetables  : 

Wheat , 

all 

Delta  : 

Southern  : 
Plains  : 

Delta  : 

Southern 

Plains 

- - - percent  - - - - 

1939 

• 

2.7 

7.4 

_ 

12.5 

1940 

2.5 

6.9 

0.1 

11.4 

1941 

2.2 

5.6 

- 

8.8 

1942 

2.6 

8.0 

- 

12.3 

1943 

2.0 

7.3 

- 

9.4 

1944 

• 

2.4 

9.1 

0.2 

16.1 

1945 

2.3 

8.9 

0.  1 

11.3 

1946 

2.0 

8.7 

- 

13.4 

1947 

1.8 

8.5 

- 

16.9 

1948 

1.7 

8.2 

- 

12.4 

1949 

• • 

1.8 

8.6 

0.1 

16.4 

1950 

1.7 

7.5 

- 

6.2 

1951 

• 

1.4 

5.4 

- 

5 . S 

1952 

• 

1.3 

6.3 

0.1 

11.1 

1953 

• • 

• 

1.4 

7.1 

0.3 

8.2 

1454 

1.3 

7.4 

0.3 

10.6 

1955 

1.8 

7.4 

0.2 

4.3 

1956 

1.2 

7.1 

0.4 

9.6 

1957 

1.2 

7.2 

0.9 

8.2 

1958 

. 

1.1 

7.9 

0.4 

13.0 

1959 

1.1 

6.9 

0.5 

13.3 

1960 

• 

0.9 

7.7 

0.5 

15.0 

1961 

• 

0.9 

6.7 

0.6 

16.5 

1962 

• 

0.8 

5.9 

0.4 

10.9 

1963 

• 

0.9 

6.9 

0.7 

10.5 

1980 

• 

• • 

• 

• 

• 

* 

• 

1.0 

6.5 

0.5 

12.5 

Cont inued 
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Exhibit  i.  - Production  of  major  livestock  products:  Delta  and  Southern  Plains  Areas  as  a percent  of  national 

production,  1939-63,  projected  1980 


: Broilers  : 

Delta 

Southern 

Plains 

Beef  and  veal 
Delta  : ^outht 


Southern 

Plains 


Southern 

Plains 


Farm  chickens 
Delta  : Sout 


percent 


1939  s 9.2  4.7  3.7  15.2  3.5  8.5  4.5  7.1 

1940  : 7.6  4.1  3.5  14.3  3.2  8.6  4.5  7.0 

1941  : 8.8  3.7  3.4  14.8  3.2  8.7  4.6  7.7 

1942  : 6.1  4.1  3.4  15.9  3.2  8.8  4.4  7.7 

1943  : 6.7  4.1  3.5  15.7  3.3  8.9  4.3  7.5 

1944  : 5.7  3.7  3.6  15.4  3.1  9.2  4.1  7.1 

1945  : 5.3  3.2  3.7  15.3  3.1  8.9  3.8  6.8 

1946  : 6.1  3.4  3.9  15.1  3.0  8.1  4.3  6.4 

1947  : 6.2  3.1  3.7  14.9  2.8  7.7  3.9  6.5 

1948  : 7.8  3.6  3.6  15.0  2.9  7.3  4.7  6.0 

1949  : 9.2  4.7  3.5  15.6  3.0  7.1  4.4  6.2 

1950  : 9.9  5.0  3.6  15.6  3.1  6.9  4.2  5.5 

1951  : 11.3  6.5  3.9  15.2  3.0  6.4  3.6  5.1 

1952  : 11.9  7.2  4.2  14.8  2.8  6.5  3.6  4.4 

1953  : 11.5  7.2  4.7  13.9  2.7  5.8  2.9  4.4 

1954  : 11.3  7.0  4.9  13.6  2.6  5.5  2.9  4.0 

1955  : 10.7  7.4  4.9  13.7  2.5  5.4  2.9  3.6 

1956  : 11.3  7.4  4.8  14.1  2.8  5.5  2.9  4.1 

1957  r 12.3  7.0  5.3  12.9  2.9  5.5  3.3  3.5 

1958  : 13.4  6.7  5.0  13.4  3.0  5.5  3.8  4.4 

1959  : 15.8  6.6  4.5  13.8  3.8  5.6  5.1  4.4 

1960  : 16.5  6.0  4.4  14.7  4.2  5.2  4.4  4.6 

1961  : 18.5  6.2  4.5  14.8  4.9  5.4  5.1  5.3 

1962  : 19.0  6.4  4.4  15.2  5.6  5.2  5.9  5.0 

1963  s 20.2  6.5  4.2  15.2  6.6  5.0  7.2  4.8 

1980  : 24.0  8.0  5.3  14.0  7.0  6.0  7.0  6.0 
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Exhibit  2. 
resource 
1962 


- Land  use:  Distribution  of  land  area  by  states  and  land 

areas,  bv  major  land  uses,  Red  River  Basin  Studv  Area, 


State  and  land 

: Pasture 

: Forest  : 

Other : 

Total 

resource  area 

Cropland 

: range 

: wood land: 

1 and  : 

inventoried 

- - - - thousand  acres  - - 

Arkansas 

86  

• • • • 

23.3 

48.4 

31.8 

.5 

104.0 

131  

• • • • 

129.6 

54.4 

180.3 

1.6 

366.1 

133 

• • • • 

222.9 

212.2 

1,307.4 

11.2 

1,753.7 

119  

• • * • 

12.4 

28.2 

394.0 

2.3 

436.  9 

Sub-total 

t • l • 

388.2 

343.2 

1,913.5 

15.8 

2,660.7 

Louis iana 

131  

• • • • 

453.7 

397.0 

813.5 

44.8 

1,709.0 

133 

« • • • 

100.6 

330.3 

2,235.9 

141.8 

2,808.6 

134 

• • • • 

19.8 

38.7 

50.0 

1.6 

110.1 

Sub-total 

• • • • 

574.1 

766.0 

3,099.4 

188.2 

4,627.7 

Oklahoma 

131  

• • • • 

63.9 

42.0 

44.4 

1.9 

152.2 

112  

• • • • 

71.8 

193.5 

119.5 

61.2 

446.0 

84 

13.6 

21.9 

99.7 

23.9 

159.1 

133  

*000 

259.0 

218.6 

610.1 

30.7 

1,118.4 

85  

• • • • 

164.5 

337.0 

157.8 

40.0 

699.3 

119  

• • • • 

44. 1 

119.2 

2,042.9 

81.0 

2,287.2 

80 

• • • • 

16.1 

- 

.3 

1.2 

17.6 

Sub-total 

0 0 9 * 

633.0 

932.2 

3,074.  7 

239.9 

4,879.8 

Texas 

86  

0 • 0 0 

942.5 

443.0 

269.6 

26.7 

1,681.8 

131  

• 000 

70.8 

37.6 

66.1 

.1 

174.6 

133 

• •90 

767.6 

622.7 

1,849.9 

17.9 

3,258.1 

84 

• • • • 

12.9 

16.2 

13.2 

8.3 

50.6 

Sub-total 

• 090 

1,793.8 

1,119.5 

2,198.8 

53.0 

5,165.1 

Banin  total  ... 

0 0 • 0 

3,369.1 

3,160.9 

10,286.4 

496.9 

17,333.3 

Source:  CNI 

1958, 

with  adjustment  to  the 

Red  River 

Bas  in 

memo  of 

June  30,  1965.  "1962"  data  represent  changes  in  large  water  areas  and 

non-inventory  acreages . 
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Exhibit  3.  - Land  use:  Distribution  of  land  by  major  land  uses  and  states 

by  land  resource  area  groupings,  Red  River  Basin  Study  Area,  1962 


Land  use  and 

Land  Resource 

Areas 

: 

states 

86 

: 131,134: 

112, 45 

:li4  ,84,80 

1 rnr 

: Total 

- - - - 

- - ■ - - 

- thousand  acres  - 

- - - - 

Cropland 

Arkansas  

23  3 

129 . 6 

- 

222.9 

12.4 

388.2 

Eouis iana  , . , . 

- 

473.5 

- 

100.6 

- 

574.  1 

Oklahoma  

- 

63.9 

236.3 

288.7 

44.  1 

633.0 

Texas  

942.5 

70.8 

- 

780.5 

- 

1,793.8 

Sub-total  . . 

965.8 

737.8 

236.3 

1,392.7 

56.5 

3,389.  1 

Pasture  range 

Arkansas 

48.4 

54.4 

- 

212.2 

28.2 

343.2 

Eouis iana 

- 

435.7 

- 

330.3 

- 

766.0 

Oklahoma 

- 

42.0 

530.5 

240.5 

119.2 

932.2 

Texas 

443.0 

37.6 

- 

638.9 

- 

1 ,119.5 

Sub-total 

491.4 

569.7 

530.5 

1,421.9 

147.4 

3,160.9 

Forest  woodland 

Arkansas 

31.8 

180.3 

- 

1,307.4 

394.0 

1,913.5 

Louisiana 

- 

863.5 

- 

2,235.9 

- 

3,099.4 

Oklahoma 

- 

44.4 

277.3 

710.1 

2,042.9 

3,074.7 

Texas 

269.6 

66.1 

- 

1,863.1 

- 

2,198.8 

Sub-total 

301.4 

1,154.3 

277.3 

6,116.5 

2,436.9 

10,286.4 

Other 

Arkansas 

0.5 

1.8 

- 

11.2 

2.3 

15.8 

Louis iana 

- 

46.4 

- 

141.8 

- 

188.2 

Oklahoma 

- 

1.9 

101.2 

55.8 

81.0 

239.9 

Texas 

26.7 

0.  1 

- 

26.2 

- 

53.0 

Sub-total 

27.2 

50.2 

101.2 

235.0 

83.3 

496.9 

Basin  total 

1 , 785.8 

2,512.0 

1 , 145.3 

9,166.1 

2,724.1 

17,333.3 

Source:  CNI 

1958  with  adjustments 

to  the 

Red  River 

Basin  memo  of 

June  30,  1965. 

"1962"  data 

represent 

changes 

in  large 

water  areas  and 

non-inventory  acreages. 
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Exhibit  4.  - Population:  Total,  United  States,  Four-State  Region  1/,  and  Red  River  Basin, 

1940,  1950,  1960,  and  projected  1980  to  2080  ” 


Year 

United 

States 

: Four-State 
: Region  1/ 

Percent 
of  U.S. 

Red  River 
Basin 

Percent 
of  U.S. 

Red  River  Basin 
Arkansas  : Louisiana 
2/  : 3/ 

portion  of: 
: Oklahoma 
s 4/ 

: Texas 
: 5/ 

- - thousands 

percent 

thousands 

percent 

. . . 

- thousands  - 

- . . 

1940  

132,600 

13,064 

9.9 

1,885.0 

1.42- 

194.8 

717.9 

364.8 

607.5 

1950  

152,271 

14,538 

9.6 

1,739.0 

1.14 

166.0 

746.0 

274.2 

552.8 

1960  

180,676 

16,951 

9.4 

1,704.2 

0.94 

141.7 

824.3 

224.3 

513.9 

1980  

245,313 

23,476 

9.6 

2,236.7 

0.91 

186.1 

1,137.9 

254.1 

658.6 

2000  

338,219 

32,459 

9.6 

2,948.1 

0.87 

244.7 

1,571.1 

287.7 

844.6 

2020  

469,126 

45,053 

9.6 

3,898.1 

0.83 

321.5 

2,168.3 

325.8 

1,082.5 

2040  

647,394 

62,533 

9.6 

5,172.7 

0.80 

422.5 

2,993.2 

369.1 

1,387.9 

2060  

893,404 

85,767 

9.6 

6,884.9 

0.77 

555.2 

4,131.6 

418.2 

1,779.9 

2080  

1,232,900 

118,358 

9.6 

9,188.1 

0.74 

729.5 

5,703.5 

473.7 

2,281.4 

1/  Four-State  Region:  Arkansas,  Louisiana,  Oklahoma,  Texas 

2/  Total  population  for  9 counties,  RRB  of  Arkansas 

3/  Total  population  for  20  parishes,  RRB  of  Louisiana 

4/  Total  population  for  13  counties,  RRB  of  Oklahoma 

5/  Total  population  for  19  counties,  RRB  of  Texas 

Source:  Series  B Census  of  Population,  U.  S.  Department  of  Commerce;  U.  S.  Corps  of  Engineers,  New  Orleans 

District  population  projection  study  by  basins  (March  1966) 
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ilization:  Land  in  Farms,  Major  Agricultural 
by  Major  Land  Resource  Area  Groupings,  With- 
Riv* r Basin  Study  Area,  Projected  1980 


LR4  80,: 


i 31  134 

85,112  : 

84.133  : 

119  : 

Tot  al 

- - 

thousand 

acres  - - 

- - - - 

- - - - - 

6 2.6 

201.7 

1,162.1 

47.2 

2,864. 8 

• 4.5 

7.1 

13.1 

_ 

232.2 

4.6 

0.1 

5.2 

0.4 

12.1 

15.0 

2.6 

7.8 

Z 

45.9 

5.9 

5.0 

2.2 

- 

58. 1 

- 

- 

- 

19.5 

0.4 

2.5 

6.0 

0.1 

19.3 

1.0 

13.0 

13.7 

0. 1 

73.7 

3.0 

2.9 

0.3 

- 

102.4 

5.5 

- 

- 

- 

5.5 

38.0 

0.2 

1.5 

- 

46.4 

44.9 

2.3 

0.6 

- 

51.7 

Z 

12.4 

4.6 

- 

28.0 

14.7 

Z 

5.3 

- 

20.0 

2.6 

0.4 

17.9 

- 

21.6 

Z 

0.1 

2.3 

- 

2.8 

1.0 

- 

- 

- 

1.0 

1.4 

0.7 

1.3 

35.0 

10.4 

10.6 

5.9 

- 

45.6 

13  5.9 

40.5 

236.7 

20.8 

535.4 

6.8 

0.8 

5.3 

- 

14.8 

3.6 

0.3 

0.6 

0.1 

5.1 

64.8 

27.2 

146.2 

3.2 

279.5 

198.6 

73.0 

685.6 

22.5 

1 ,209.2 

640.6 

598.2 

1,227.0 

14S.9 

3,268.1 

1,173.6 

239.3 

6,529.3 

2,500.0 

10,703.9 

610.3 

217.8 

4,309.3 

1,625.0 

6,974.4 

563.3 

21.5 

2,220.0 

875.0 

3,729.5 

6 1.3 

100.4 

203.8 

14.6 

413.0 

2 , 5i  0.1 

1,139.6 

9,122.2 

2,710.7 

17,249.8 
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Exhibit  6 - Projected  Land  Utilization:  Land  in  Farms,  Major  Agricultural 

Use  with  Crop  Distribution,  by  Major  Land  Resource  Area  Grouping  Without 
Project  Development,  Red  River  Basin  Study  Area,  Projected  2010 


Land  Use 

LRA  : 
86  : 

LRA  : 

131,  134; 

LRA 

85,  112 

: LRA  80, 
: 84 , 133 

: LRA 

119 

: Total 

- 

- - - - thousand  acres  - - 

- - - - - 

Total  cropland: 

795.1 

592.3 

193.4 

1,108.0 

45.7 

2,734.5 

Cotton  

77.4 

30.2 

4.6 

Z 

_ 

112.2 

Corn,  silage  

0.7 

3.0 

0.1 

1.8 

- 

5.6 

Corn,  grain  

6.7 

16.0 

0.9 

2.6 

- 

26.2 

Oats  

48.1 

7.8 

5.5 

1.6 

- 

63.0 

Bariev  

21.0 



21.0 

Sorghum,  silage 

4.0 

0.5 

2.6 

3.0 

0.1 

10.2 

Sorghum,  grain  ... 

61.0 

2.8 

13.5 

8.0 

0.1 

85.4 

Wheat  

106.5 

4.0 

3.4 

- 

- 

113.9 

Rice  

- 

5.0 

— 

- 

- 

5.0 

Soybeans,  forage  . 

7.1 

6.8 

0.3 

1.8 

- 

16.0 

Soybeans,  beans  .. 

4.3 

78.2 

2.7 

0.8 

- 

86.0 

Peanuts  

5.9 

Z 

10.6 

3.0 

- 

19.5 

Sweet  Potatoes  ... 

- 

14.3 

- 

2.6 

- 

16.9 

Vegetables  

0.7 

2.6 

0.4 

17.7 

- 

21.4 

Cowpeas  

Z 

- 

- 

- 

- 

- 

Sugarcane/sugar  .. 
Field  seed  crops 

*" 

1.0 

— 

1.0 

(other)  

32.4 

1.4 

0.7 

1.3 

- 

35.8 

Alfalfa  

19.5 

14.0 

10.5 

6.2 

- 

50.2 

Other  hay  

110.8 

155.6 

44.0 

255.6 

22.2 

588.2 

Fruit,  non-citrus . 

1.9 

6.8 

0.8 

5.3 

0.2 

15.0 

Other  

Not  harvested: 

0.6 

4.0 

0.3 

0.3 

0.1 

5.3 

idle,  fallow,  etc 

25.1 

65.6 

26.8 

125.0 

3.3 

245.8 

Pastured  

261.4 

172.7 

65.7 

671.4 

19.7 

1,190.9 

Pasture-Range  

664.2 

645.1 

611.4 

1,323.7 

167.1 

3,411.5 

Forest-Woodland: 

249.5 

1,112.9 

231.8 

6,214.9 

2,436.7 

10,245.8 

Grazed  

202,1 

578.7 

210.9 

4,101.8 

1,583.9 

6,677.4 

Not  grazed  

47.4 

534.2 

20.9 

2,113.1 

85  2.8 

3,568.4 

Other  land5 

48.1 

99.7 

101.2 

355.3 

55.6 

659.9 

Total  land  i.i  farms 

1,756.9 

2,450.0 

1,137.8 

9,001.9 

2,705.1 

17,051.7 
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Exhibit  7 - Land  Utilization:  Land  in  Farms,  Major  Agricultural  Use  with 

Crop  Distribution,  by  Major  Land  Resource  Area  Grouping  Without  Project 
De  velopinent,  Red  Ri''or  Basin,  Extrapolated  2080 


Lanb  Use 

LRA  : 
86  : 

LRA 

131,  134 

: 'LRS — 7 
:85 , 112: 

IRA  80, ■ 

b4 , 133 

“ ERA 

: 119 

: Total 



- - - - 

thousand 

acres  - - 

- - - - 

Total  cro|  land: 

940.9 

668.7 

196.9 

1,075.5 

51.0 

2,933.0 

Cotton  

38.7 

30.0 

5.0 

- 

- 

73.7 

Corn,  sil  ge  

0.8 

4.4 

0.6 

2.9 

- 

8.7 

Corn,  gr  in  

7.6 

23.2 

5.5 

- 

- 

36.3 

Oats  

55.3 

12.4 

6.9 

2.0 

- 

76.6 

B ar ley  

24.5 

- 

- 

- 

- 

24.5 

Sorghum,  silage  .. 

4.0 

0.5 

2.8 

3.0 

1.7 

12.0 

Sorghum,  grain  ... 

96.2 

8.4 

14.9 

10.0 

0.1 

129.6 

Wheat  

142.0 

5.1 

4.5 

- 

- 

151.6 

Rice  

- 

5.0 

- 

- 

- 

5.0 

Soybeans,  forage  . 

8.0 

19.5 

0.4 

3.4 

- 

31.3 

Soybeans,  beans  .. 

7.5 

155.9 

3.7 

1.5 

- 

168.6 

Peanuts  

5.9 

- 

10.6 

3.0 

- 

19.5 

Sweet  potatoes  ... 

- 

14.3 

- 

2.6 

- 

16.9 

Vegetables  

0.7 

2.6 

0.4 

17.7 

- 

21.4 

Sugarcane/sugar  .. 
Field  sepd  crons 

1.0 

“ 

1.0 

(other)  

33.9 

1.4 

0.7 

1.3 

- 

37.3 

Alfalfa  

22.0 

26.9 

13  0 

9.1 

71.0 

Other  ha\  

112.5 

2(  .6 

52.2 

299.6 

25.- 

711.3 

Fruit , n<  i-c  itrus  . 

1.9 

6.8 

0.8 

5.3 

0.7 

15.5 

Other  

Not  harvested: 

0.6 

4.5 

0.3 

0.3 

0.1 

5.8 

idle,  fallow,  etc 

23.0 

39.5 

25.9 

75.5 

3.3 

167.2 

Pastured  

335.8 

105.7 

48.7 

638.3 

19.7 

1,148.2 

Pasture -Range: 

665.0 

645.1 

634.0 

1,323.7 

167.1 

3,434.9 

Forest -Woi  dl and : 

121.0 

971.3 

214.3 

5,481.3 

2,289.0 

9,176.9 

G razed  

179.0 

505.0 

194.8 

3,617.6 

1 ,486.9 

5,983.3 

N ot  grazed 

42.0 

466.3 

19.5 

1,863.7 

802.1 

3,193.6 

Other  land: 

'>1. 1 

105.7 

107.1 

376.8 

59.5 

700.2 

Total  lan a in  /arms 

1 878.0 

2,390.8 

1,152.3 

8,257.3 

2,566.6 

16,245.0 

V-189 


Exhibit  8 — Yields:  Major  crops  and  pasture,  Red  River  Basin  Study  Area,  1962,  projected 

1980,  2010,  extrapolated  2080 


Crop  and  pasture 

Unit 

Study  area 

average  ] 

Land 

Resource  Area 

86 

Land 

Resource 

Area 

131,134 

1962  ; 

1980  ; 

2010  ; 

2080  j 

1962  ; 

1980 

2010 

2080 

1962 

1980  ; 

2010 

2080 

Cotton  

lbs. 

422 

603 

870 

1,508 

390 

5 90 

830 

1,400 

560 

705 

1,020 

1,750 

Feed  grains: 

Corn  

bu. 

31 

50 

63 

88 

30 

49 

55 

69 

35 

58 

68 

91 

Oats  . 

bu. 

26 

30 

36 

48 

25 

29 

34 

45 

35 

37 

42 

54 

Barley  

bu. 

21 

24 

27 

34 

21 

24 

27 

34 

— 

— 

— 

— 

Sorghum  ........ 

bu. 

31 

39 

48 

71 

32 

39 

49 

74 

32 

51 

57 

73 

Wheat  

bu. 

23 

25 

28 

36 

23 

25 

27 

35 

21 

28 

38 

60 

3,250 

4,640 

6,120 

7,640 

__ 

3,250 

4,640 

6,120 

7 ,640 

Soybeans  

bu. 

22 

27 

41 

75 

24 

27 

30 

38 

22 

27 

42 

77 

753 

850 

1.170 

1.802 

720 

810 

950 

1,090 







Sweet  potatoes 

bu. 

115 

118 

130 

185 

— 

87 

91 

100 

121 

Vegetables  

cwt. 

65 

69 

92 

131 

53 

58 

62 

72 

62 

74 

88 

120 

Alfalfa  & mixture  .. 

ton 

2.1 

2.6 

3.3 

4.9 

1.8 

2.4 

3.0 

4.4 

2.3 

2.7 

3.8 

6.0 

Other  hav #. 

ton 

1.3 

1.6 

2.2 

3.4 

1.2 

1.4 

1.6 

2.1 

1.5 

1.7 

2.2 

3.5 

Sugar  cane  for  sugar 

ton 

19 

27 

33 

47 

— 

— 

— 

— 

19 

27 

33 

47 

Fruit,  non-citrus  .. 

ton 

0.6 

0.8 

0.9 

1.4 

0.6 

0.8 

0.9 

1.4 

0.6 

0.8 

0.9 

1.1 

Pasture  & range  .... 

AUM 

4.4 

5.2 

5.7 

7.1 

5.0 

5.7 

6.3 

7.7 

5.8 

6.7 

7.4 

9.0 

Woodland  pastured  .. 

AUM 

0.3 

0.3 

0.3 

0.3 

0.6 

0.6 

0.6 

0.6 

0.3 

0.3 

0.3 

0.3 

Cropland  pastured  .. 

aum 

5.3 

6.1 

7.5 

10.6 

6.5 

7.6 

9.2 

12.9 

7.0 

8.2 

10.0 

14.2 

Exhibit  8 — Continued 


Land 

Area 

Resource 
85,  112 

Land 
Area  80 

Resource 
, 84,  133 

Land  Resource 
Area  119 

Crop  and  pasture 

Unit 

1962  ' 1980 

2010  ; 

2080  ; 

1962 

; 1980 

; 2010  ; 

2080 

1962 

; 1980 

; 2010 

2080 

Cotton  

lbs. 

210 

350 

510 

900 

275 

425 

Feed  grains: 
Com 

bu. 

36 

40 

48 

67 

28 

34 

54 

68 

26 

Oats 

bu. 

22 

28 

38 

62 

24 

27 

32 

44 



— 





Barley  .... 

bu. 

23 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

Sorghum  . . . 

bu. 

29 

35 

41 

55 

30 

40 

49 

70 

32 

40 

49 

70 

Wheat  

bu. 

25 

27 

29 

34 

20 

25 

— 

— 

— 

— 

— 

— 

Rice 

lb. 

-- 

— 

— 

— 

— 

— 

— 

-- 

— 

— 

— 



Soybeans  

bu. 

22 

30 

39 

61 

18 

28 

37 

58 

— 

— 

— 



Peanuts  

lb. 

800 

940 

1,320 

2,207 

585 

740 

1,050  1 

,770 

— 

— 

— 

— 

Sweet  potatoes 

bu. 

— 

— 

— 

— 

168 

197 

300 

540 

— 

— 

— 



Vegetables 

cwt. 

63 

72 

84 

112 

77 

88 

102 

135 

Z 

z 

Z 

Z 

Alfalfa  & mixture  .. 

ton 

2.6 

2.7 

3.0 

4.0 

2.4 

2.6 

3.1 

4.3 

— 

— 

— 



Other  hay  

ton 

1.3 

1.7 

2.3 

3.6 

1.3 

1.7 

2.4 

4.0 

1.0 

1.1 

1.4 

2.1 

Sugar  cane  for 

sugar 

ton 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

Fruit,  non-citrus  .. 

ton 

0.6 

0.8 

0.9 

1.1 

1.1 

1.3 

1.6 

2.5 

0.2 

0.2 

0.2 

0.2 

Pasture  & range 

AUM 

4.4 

5.0 

5.6 

7.0 

3.9 

4.5 

5.0 

6.2 

3.0 

3.4 

3.8 

4.7 

Woodland  pastured  . . 

AUM 

0.5 

0.5 

0.5 

0.5 

0.3 

0.3 

0.3 

0.3 

0.2 

0.2 

0.2 

0.2 

Cropland  pastured  .. 

aum 

4.6 

5.4 

6.6 

9.4 

4.5 

5.2 

6.3 

8.9 

4.1 

4.8 

5.8 

8.1 

Z - Small  quantities,  or  insignificant. 


1950  1954  1958  1962 
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Exhibit  12  - Sawlog  Prices  1/  for  selected  Species  Sold  in  Louisiana 


Year 

: Pine 

: Red  Oak.  : Sweet 

Gum  : 

Tupelo  Gum 

doll 

ars  per  M 

board  feet, 

, f .0. 

b.  mill 

1961 

48.80 

37.80 

38.27 

39.51 

1962 

47.82 

38.91 

39.11 

41.85 

1963 

47.59 

38.  70 

39.08 

41.32 

1964 

48.  18 

40.25 

43.40 

43.44 

1965 

49.45 

43.99 

44.00 

46.84 

1966 

55.75 

47.50 

49.00 

50.50 

1/ 

Average  of 

quarterly  reports 

for  each 

year.  Quarterly 

figures  are 

weighted. 


Exhibit  13  - Average  1966  Sawlog  Prices,  Louisiana,  Red  River  Basin 
Study  Area 


Species  & Product 


Stumpage  : Local  Delivery  Point,  f.o.b, 

dollars  per  M board  feet,  Doyle  Scale 


Saw timber 


Pine 

35.56 

57.62 

w 

Red  Oak 

19.10 

45.90 

Sweet  Gum 

19.78 

47.70 

Tupelo  Gum 

20.50 

49.75 

V-194 


Exhibit  14  - Wholesale  Price  Indexes  for  Southern  Pine  Lumber,  U.  S. 
Average,  Red  River  Basin  Study  Area 


Year 

: Normal  : 

: All  : 

: Lumber  : 

Price 

Number  One 
Dimension 

: Index 

: Number  Two 
: Boards 

(195 7-59  .average  - 100.0) 

index  - - 

1961 

95.  R 

99.7 

92.7 

1962 

95.7 

99.3 

93.1 

1 9.)3 

95.4 

99.1 

92.5 

1964 

95.5 

99.8 

92.7 

1965 

97.2 

100.9 

94.  3 

1966 

106.3* 

108.8* 

104.6* 

* Only  eight  months  of  data  available 
Exhibit  15  - Wholesale  Price  Indexes  for  Hardwood  Lumber  of 

Selected 

Species,  U.  S.  Average,  Red 

River  Basin  Study  Area 

: All  hard-  : Select,  red  : Number  one 


Year ; wood  lumber  : oak,  flooring  : common  gum 


(1957-59  average  = 100.0) 

index  - - - - - 

1961 

98.5 

99.1 

93.4 

1962 

98.3 

95.1 

105.0 

P'63 

101.5 

101.5 

110.0 

1 <64 

105.4 

109.2 

109.4 

1965 

111.3 

114.8 

117.8 

1966 

125.1* 

135.0* 

146.0* 

* Only  eight  months  of  data  available 
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Exhibit  16  - Watershed  Area  and  floodplain  Land  Use  for  CN1  Watersheds 
Authorized  for  Operations,  December  31,  1962,  Red  Rivi  r Basin  Study  Area 


Tributary 


Basin  and  : Watershed: 

CN1  Watershed  : Area 

:Cropland : 

^Pastureland 

: Woodland : 

Miscel -: 
laneous : 

Total 

- 

- - ■ 

- _ _ . 

acres 

- - - • 

- - - • 

- - - 

Intervening  Areas 
3-21 

- Texas 
4o, 784 

1 .310 

1,542 

965 

40 

3,857 

Total 

46,784 

1,310 

1,542 

965 

40 

3,857 

Intervening  Areas 
3-36 

- Arkansas  & Oklahoma 
29,575  2,388  1,498 

1,437 

204 

5,527 

Total 

29,575 

2,388 

1,498 

1 ,437 

204 

5,527 

Blue  River 

3-2  3a 

203, 100 

10,682 

5,826 

2,525 

388 

19,421 

Total 

203,100 

10,682 

5,826 

2,525 

388 

19,421 

Boggy  Creek 

3hl-4 

50,016 

1,538 

1,691 

987 

87 

4,303 

3hl-5 

107,968 

3,079 

3,453 

3,548 

48 

10,128 

3hl-6 

162,240 

3,473 

4,340 

4,342 

248 

12 ,403 

3h2-5 

23,571 

12 

913 

205 

12 

1,142 

Total 

343,795 

8,102 

10,397 

9,082 

395 

27,976 

Sulphur  River 

3k-8 

25,000 

780 

1,490 

110 

70 

2,450 

3k-13 

31 ,400 

1,800 

1,220 

0 

90 

3,110 

Total 

56,400 

2,580 

2,710 

110 

160 

5,560 

Loggy  Bayou 

3-2-4 

5,550 

228 

431 

35 

185 

879 

,tal 

5,550 

228 

431 

35 

185 

879 

Bayou  Pierre 

3n-3 

57,610 

3,779 

2,358 

1,908 

61 

8,106 

Total 

57,610 

3,779 

2,358 

1,908 

61 

8,106 

Bayou  Jean  de  Jean 

3-68  58,494 

55 

220 

4,915 

270 

5,460 

and  Bayou  Rapides 

10-17 

40,406 

10 

38 

864 

48 

960 

Total 

98,900 

65 

258 

5,779 

318 

6,420 

Grand  Total 

841,714 

29,134 

25,020 

21,841 

1,751 

77,746 

4 
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Exhibit  17  - Ploodplain 
Development  Within  10- 

Land  Use , 
15  Years, 

Watersheds 
Red  River 

Considered 
Basin  Study 

Feasible 

Area 

for 

Tributary 
Basin  and 
CNI  Watershed 

Watershed 

Area 

:Cropland 

• • • 

• • • 

: : Miscel-: 

Pastureland : Woodland:  laneous:Total 

- 

- 

- 

- acres  - 

- 

- 

Intervening  Areas  - Texas 

3-19  168,000  7 , 493 

3,458 

461 

115 

11,527 

3-25 

133,363 

3,719 

3,828 

5,778 

75 

13,400 

3-25a 

142,438 

6,882 

3,144 

2,874 

130 

13,030 

3-27 

7,334 

2,000 

1,040 

980 

50 

4,070 

3-29 

14,569 

6,130 

2,630 

1,890 

535 

11,185 

3-33 

119,040 

2,580 

5,160 

4,770 

390 

12,900 

Total 

584,744 

28,804 

19,260 

16,753 

1,295 

66,112 

Intervening  Areas  - Arkansas  & Oklahoma 
3-35  16,621  1,765  3,239 

2,144 

72 

7,220 

3-39 

43,410 

8,  717 

18,062 

0 

1,676 

28,455 

3-40 

55,324 

3,175 

6,460 

0 

615 

10,250 

3-41 

57,483 

2,245 

5,560 

5,310 

180 

13,295 

3-46 

15,380 

1,018 

2,411 

1,907 

169 

5,505 

Total 

188,218 

16,920 

35,732 

9,361 

2,712 

64,725 

Blue  River 

3-23 

230,651 

1,800 

6,264 

9,686 

90 

17,840 

Total 

230,651 

1,800 

6,264 

9,686 

90 

17,840 

Boggy  Creek 

3hl  -2 

240,301 

3,956 

8,109 

8,094 

284 

20,443 

3hl-3 

30,541 

422 

1,327 

428 

45 

2,222 

3h2-4 

144,253 

1,200 

3,600 

7,080 

120 

12,000 

3h2-6 

206,230 

3,230 

6,800 

6,800 

170 

17,000 

Total 

621,325 

8,808 

19,836 

22,402 

619 

51,665 

Kiaaichi  River 

3i-2 

9,171 

1,935 

728 

917 

70 

3,650 

3i-4 

39,674 

239 

1,163 

1,551 

30 

2,983 

3i-8 

37,997 

212 

1,474 

1,129 

30 

2,845 

Total 

86,842 

2,386 

3,365 

3,597 

130 

9,478 

Barkman  Creek 

3-47 

2,667 

725 

500 

430 

45 

1,700 

3-48 

44,033 

2,782 

1,940 

1,602 

166 

6,490 

Total 

46,700 

3,507 

2,440 

2,032 

211 

8,190 

Continued  
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Exhibit  17  - Floodplain  Land  Use,  Watersheds  Considered  Feasible  for 
Development  Within  10-15  Years,  Red  River  Basin  Study  Area--Cont inued 


Tributary  : 

Basin  and 
CNI  Watershed: 

Watershed : 
Area 

Cropl and : 

Pastureland:  Woodland 

:Miscel - 
: 1 aneous 

: Tot  a 1 1/ 

- - 

- 

- acres  - 

- 

- 

- 

L l 1 1 1 e River 

3j-4 

y4 , 1 06 

1 ,863 

2,645 

1 ,262 

240 

6,010 

Total 

94,106 

1 ,863 

2,645 

1 ,262 

240 

6,010 

McKinney  Bayou 

3-52 

125 , 308 

5,850 

7,915 

13,835 

300 

27,900 

3-53 

55,222 

7 ,950 

14,950 

7,500 

550 

30,950 

3-54 

28,866 

7 ,170 

4,985 

6,215 

270 

18,640 

Total 

209,396 

20,970 

27,850 

27,550 

1,120 

77,490 

Sulphur  River 

3k-9 

62,720 

570 

1,460 

1,285 

105 

3,420 

3k- 11 

3,840 

0 

180 

0 

20 

200 

3k-12 

19,200 

94 

698 

300 

10 

1,102 

3k-14 

204,600 

775 

3,688 

1,597 

54 

6,114 

3k-l  7 

135,040 

987 

5,07  7 

5,428 

0 

11,492 

3k-18 

77,440 

393 

3,846 

3,033 

0 

7,272 

Total 

502,840 

2,819 

14,949 

11,643 

189 

29,600 

Posten  Bayou 

3-57 

61,306 

9,460 

2,740 

3,520 

280 

16,000 

Total 

61 , 306 

9,460 

2,740 

3,520 

280 

16,000 

Red  River  Main 
3-60 

Stem 

24,090 

3,700 

2,600 

2,700 

0 

9,000 

Total 

24.090 

3,700 

2,600 

2,700 

0 

9,000 

Loggy  Bayou 

3m-l 

8,600 

0 

445 

222 

0 

o67 

3ml  , 

89,700 

5 9 

1,904 

7, .51 

99 

9,913 

3m2-3 

148,500 

19,590 

8,119 

2,991 

6,550 

37,250 

Total 

246,800 

19,649 

10,468 

11,064 

6,649 

47,830 

Bayou  Pierre 

3n-2 

92,199 

1,945 

1,040 

4,695 

0 

7,680 

Total 

92.199 

1,945 

1,040 

4,695 

0 

7,680 

Cane  River 

3-64 

104,181 

216 

3,308 

8,308 

113 

11,945 

3-65 

242,116 

479 

11,322 

22,113 

306 

34,220 

3-66 

103,456 

131 

6,313 

11,857 

159 

18,460 

Total 

449,753 

826 

20,943 

42,278 

578 

64,625 

Cont inued 
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Exhibit  17  - Floodplain 
Development  Within  10- 

Land  Use, 
-15  Years, 

Watersheds 
Red  River 

Considered  Feasible  for 
Basin  Study  Area — Continued 

Tributary 
Basin  and 
CNI  Watershed 

:Watershed 
: Area 

Crop land: Pasture land 

: Woodland 

M ' scel- 
laneous 

Total  1/ 

- 

- 

- acres  - 

- 

- 

'ayou  Rii?olette 
3-69  20,180 

1 .486 

4,256 

5,283 

665 

11,690 

3-70 

247 , 190 

4.949 

13,501 

18,325 

842 

37,317 

Total 

267,370 

6.135 

17,757 

23,608 

1,507 

49,007 

Red  River  Backwater 
3-73  38,886 

5,550 

1,612 

24,817 

795 

32,774 

3-75 

111,025 

14,123 

4,571 

87,941 

2,07  6 

108,711 

3-76 

23,617 

475 

1,890 

21,017 

235 

23,617 

Total 

173,528 

20,148 

8,073 

133,775 

3,106 

165,102 

Chat 1 in  Lake 
10-11  & 12 

& Assoc iated  Area 

66,157  11,620 

2,580 

500 

1,100 

15,800 y 

10-15 

118,087 

26,653 

25,017 

19,425 

4,000 

75,095 

10-10 

108,368 

32,800 

15,530 

54,620 

5,418 

108,368 

10-13 

156,338 

43,600 

44,315 

49,800 

5,285 

143,000 

10-14 

84,200 

17,410 

6,900 

16,990 

12,400 

53,700 

10-16 

45,819 

20,057 

8,054 

5,168 

12,540 

45,819 

Total 

578,969 

152,140 

102,396 

146,503 

40,743 

441,782 

Grand  Total 

4,458,837 

301,880 

298,358 

472,429 

59,469  1 

.132,136 

1/  Potential  benefit  area 
2/  Includes  Watershed  10-12 
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Exhibit  18  - Floodplain  Land  Use,  Watersheds  Considered  Potentially 

Feasible  for  Development  After  10-15  Years,  Red  River  Basin  Study  Area 


Tributary  : 

Basin  and  : 

Watershed 

Cropl and 

Pasture-  : 

Woodland  : 

Miscel- 

CNI  Watershed: 

Area 

land  : 

laneous 

Total 

- - - acres 





Intervening  Areas  - Texas 
3-30  117,624 

1,025 

2,050 

6,550 

615 

10,240 

Total 

117,624 

1,025 

2,050 

6,550 

615 

10,240 

Intervening  Areas  - Arkansas  and  Oklahoma 
3-22  213,576  2,319  5,227 

25,536 

268 

33,350 

3-26 

72,351 

587 

2,541 

2,137 

40 

5,305 

Total 

285,927 

2,906 

7,768 

27,673 

308 

38,655 

Little  River 

3j-2 

74,444 

1,680 

2,210 

19,010 

80 

22,980 

Total 

74,444 

1,680 

2,210 

19,010 

80 

22,980 

Sulphur  River 

3k-15 

9,600 

195 

750 

540 

15 

1,500 

Total 

9,600 

195 

750 

540 

15 

1,500 

Posten  Bayou 

3-57a 

27,744 

2,630 

1,000 

1,000 

145 

4,775 

Total 

27,744 

2,630 

1,000 

1,000 

145 

4,775 

Grand  Total 

515,339 

8,436 

13,778 

54,773 

1 , 163 

78,150 
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Exhibit  19  - Floodplain  Land  Use,  Watersheds  Considered  not  Feasible  for 
Development,  Red  River  Basin  Studv  Area 


Tributary  Rasin  : 
and  : 

CNI  Watershed  : 

Watershed: 
Area  : 

Cropland : 

Pas  ture- 
land 

Woodland:  Miscel-:  Total 
: : laneous: 

. - - - 

- - - 

acres 

- - - 

- - - 

- - - 

Intervening  Areas 

- Texes 

1-20 

21.572 

100 

260 

1,500 

40 

1,900 

1-24 

72 , 5H9 

5 , 9 7 1 ■ 

5,180 

4,240 

310 

15,700 

3-18 

22.467 

1 ,20" 

2,750 

20,260 

490 

24,700 

3-27a  fc  3-28 

31 ,901 

1 , 500 

2,400 

11,610 

160 

15,670 

3-31 

8 , 684 

480 

600 

2,980 

40 

4,100 

3-38 

160,515 

925 

9,210 

20,550 

305 

30,990 

3-42 

244.012 

8,800 

17,000 

28,000 

1 , 100 

54,900 

3-44 

41 ,881 

1,730 

1 , 730 

13,490 

350 

17,300 

Total 

003,621 

20,705 

39,130 

102,630 

2,795 

165,260 

Intervening  Areas 

- Arkansas 

& Oklahoma 

3-32 

74,363 

90 

797 

905 

18 

1,810 

3-34 

45,631 

94 

925 

814 

17 

1,850 

3-37 

23,654 

125 

418 

552 

10 

1 ,105 

3-43 

44,697 

1,380 

2,735 

1,985 

220 

6,320 

3-45 

53,086 

96 

877 

606 

16 

1,595 

3-49 

14,220 

2 

66 

60 

2 

130 

Total 

255,651 

1,787 

5,818 

4,922 

283 

12.810 

Boggy  Creek 

3h-l 

127,130 

285 

4,240 

23,490 

285 

28,300 

3h  1 — 1 

45,855 

120 

2,400 

9,360 

120 

12,000 

3h2-l 

148,015 

2,980 

6,655 

13,075 

230 

22,940 

3h2-2 

111,854 

0 

40 

744 

16 

800 

3h2-3 

148,643 

76 

1,140 

2,546 

38 

1,800 

Tota  1 

581 ,497 

3,461 

14,475 

49,215 

689 

o7 ,840 

Ki ami chi  River 

3 i- 1 

281,448 

385 

1,930 

6,845 

480 

9,640 

3i-3 

142,977 

250 

1,500 

4,438 

62 

6,250 

3 i-5 

254,778 

360 

2,410 

9,  160 

120 

12,050 

3 i — 6 & 3 i — 9 

178,483 

60( 

3,750 

10,500 

150 

15,000 

3 i — 7 

232, 395 

360 

1,790 

4,940 

70 

7,  lbO 

Total 

1,090,081 

1,955 

11,380 

35,883 

882 

50,1 00 

Con  t i .nu  d 
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Exhibit  19  - Floodplain  Land 

Use,  Watersheds  Considered  not 

Feasible  for 

Development,  Red  River  Basin  Study  Area--Continued 

Tributary  Basin: 

: 

and  : 

Watershed  : 

Cropland  : 

Pasture- : 

Woodland 

: M i s c e 1 

- : Total 

CNI  Watershed  : 

Area  : 

land  : 

: laneous: 

- - - 

- 

acres 

- 

- 

- 

Little  River 

3 j-1 

38,710 

1,220 

785 

14,995 

0 

17,000 

3 j — 3 

47,539 

155 

550 

3,080 

115 

3,900 

3j-5 

53,696 

590 

1,880 

9,440 

40 

11,950 

3 j — 6 

84,857 

480 

2,255 

9,410 

80 

12,225 

3 j-7 

65,754 

430 

1,005 

5,690 

35 

7 160 

3 j — 8 

55,795 

180 

890 

3,335 

45 

4,450 

3j-9 

84,413 

580 

3,175 

7,275 

40 

11,070 

3 j — 1 0 

63,713 

560 

2,985 

7,125 

0 

10,670 

3 j-H 

83,642 

240 

1,395 

4,990 

65 

6,690 

3 j — 1 2 

43,246 

15 

135 

1,500 

20 

1,670 

3 j — 1 3 

93,157 

35 

250 

3,325 

0 

3,610 

3j-14 

117,365 

1,290 

3,445 

23,065 

120 

27,920 

3j-15 

122,753 

454 

2,266 

12,250 

70 

15,040 

3 j — 1 6 

110,449 

121 

819 

5,250 

45 

6,235 

3 j-1 7 

199,602 

76  0 

2,930 

34,410 

70 

38,170 

3 j-1 8 

31,639 

320 

1,568 

1,280 

32 

3,200 

3 j — 1 9 

217,693 

420 

1,570 

10,110 

70 

12,170 

3 j -20 

264,253 

540 

3,060 

6,180 

50 

11 ,830 

3 j — 2 1 

205,021 

40 

330 

3,690 

40 

4,100 

3 j 1-1 

231,525 

1,200 

2,400 

8,660 

40 

12,300 

3 j 1 —2 

166,569 

70 

580 

6,480 

70 

7,200 

3 j 1 —3 

22,500 

9 

135 

836 

5 

985 

3 jl-4 

77,153 

30 

250 

2,790 

30 

3,100 

3 j 1—5 

36,027 

15 

120 

1,350 

15 

1 , 500 

Total  2 

,539,071 

9,754 

34,778 

188,516 

1,097 

234, 145 

Bois  d'Arc  Creek 

3-50 

92,012 

93 

4,704 

2,842 

76 

7,715 

3-51 

62,096 

105 

3,835 

1,260 

50 

5,250 

w 

Total 

154,108 

198 

8,539 

4,102 

126 

12,965 

1 - 

Maniece  Bayou 

3-56 

73,618 

1,760 

9,020 

11,000 

220 

22,000 

Total 

73,618 

1,760 

9,020 

11,000 

220 

22,000 

tc 

McKinney  Bayou 

3-55 

36,692 

2,145 

2,275 

10,170 

30 

14,620 

Total 

36,692 

2,145 

2,275 

10,170 

30 

14,620 

1 : 
, 

4-24879 
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Exhibit  19  - Floodplain  Land  Use,  Watersheds  Considered  not  Feasible  for 
Development,  Red  River  Basin  Study  Area — Continued 


Tributary  : 
Basin  and  : 
CNI  Watershed: 

Watershed 

Area 

Cropland  : 

Pasture-: 
land  : 

Woodland: 

Miscel- 

laneous 

: Total 

- 

- 

acres 

- 

- 

- 

Sulphur  River 

3k-l 

182,266 

520 

2,470 

29,200 

310 

32,500 

3k-2 

158,224 

0 

240 

5,160 

600 

6,000 

3k-3 

145,910 

0 

780 

3,770 

50 

4,600 

3k-4 

247,040 

140 

700 

6,090 

70 

7,000 

3k-5 

131,840 

7 , 700 

3,670 

24,960 

370 

36,700 

3k-6 

177.920 

2,430 

12,540 

22,065 

305 

37,340 

3k-7 

5,760 

2,990 

0 

90 

0 

3,080 

3k-10 

175,400 

2,070 

12,385 

7,605 

470 

22,530 

3k-16 

84,456 

1,630 

2,500 

1,620 

50 

5,800 

3kl-l 

248,960 

0 

10, 780 

35,160 

940 

46,880 

3kl-2 

97,520 

1,050 

10,500 

9,240 

210 

21 , 00oi 

3kl-2a 

138,000 

- 

- 

- 

- 

- 

Total 

1,793,296 

18,530 

56,565 

144,960 

3,375 

223,430 

Red  River  Main 
3-58 

Stem 

37,086 

2,000 

7,700 

8,475 

200 

18,375 

3-59 

39,900 

3,850 

13,900 

14,235 

350 

32,335 

3-61 

77,342 

5,990 

18,850 

13,900 

960 

39,700 

3-62 

35,572 

730 

1,650 

3,760 

100 

6,240 

3-71 

92,729 

4,752 

16,111 

24,060 

4,542 

49,465 

Total 

282,629 

17,322 

58,211 

64,430 

6,152 

146,115 

Cypress  Creek 

3L-1 

54,943 

38,212 

10,294 

5,120 

269 

53,895 

3L-2 

195,500 

8 

2,602 

12,086 

244 

14,940 

3L-3 

113,637 

18,544 

5,293 

4,446 

163 

28.446 

3L-4 

133,298 

0 

1,020 

9,073 

88 

10,181 

3L-5 

151,224 

0 

676 

5,539 

100 

6,315 

3L-6 

124,164 

30 

1,299 

5,277 

69 

6,675 

3L-7 

110,230 

0 

0 

5,158 

52 

5.210 

3L-8 

89,307 

0 

1,048 

5,873 

69 

6,990 

3L1-1 

247,080 

0 

4,400 

22,825 

275 

27,500 

3L1-2 

248,000 

79 

4,384 

11,317 

160 

15,940 

3L1-3 

241,350 

0 

3,088 

16,019 

193 

19,300 

3L1-4 

106,640 

0 

0 

17,523 

177 

17,700 

3^1-5 

243,440 

479 

4,785 

10,527 

159 

15,950 

3L1-6 

249,230 

688 

6,880 

9,460 

172 

17,200 

Total 

2,308,043 

58,040 

45 , 7o9 

140,243 

2,190 

246,242 

Continued  
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Exhibit  19  - Floodplain  Land  Use,  Watersheds  Considered  not  Feasible  for 
Development,  Red  River  Basin  Study  Area — Continued 


Tributary  Basin 


and  : 

CNI  Watershed  : 

Watershed: 
Area  : 

Cropland 

: Pasture-: 
: land  : 

Woodland 

: Miscel-:Total 
: laneous: 

- 

- 

acres 

- 

- 

- 

Loggy  Bayou 

3m -2 

196,102 

0 

800 

10,400 

0 

11,200 

3ml  -1 

114,663 

0 

1,850 

16,650 

0 

18,500 

3m  1-2 

147,079 

0 

3,050 

14,235 

0 

17,285 

3m  1-3 

128,149 

0 

915 

7,595 

0 

8,510 

3m  1-4 

43,316 

30 

330 

2,205 

0 

2,565 

3m  1-5 

90,200 

0 

350 

10,665 

0 

11,015 

3ml  -6 

75,011 

0 

700 

6,300 

0 

7,000 

3m  1-8 

87,414 

0 

450 

4,050 

0 

4,500 

3m2-l 

42,123 

4,105 

16,420 

12,850 

0 

33,375 

3m2(a)-l 

158,978 

0 

1,000 

24,365 

0 

25,365 

3m2(a)-2 

54,243 

0 

200 

1,800 

0 

2,000 

3m2 (a)-3 

27,229 

0 

160 

2,700 

0 

2,860 

3m2  ( a ) -4 

68,858 

0 

100 

1,170 

0 

1,270 

3m2(a)-5 

57,745 

0 

300 

2,700 

0 

3,000 

3m2( a) -6 

84,769 

0 

615 

5,545 

0 

6,160 

3m2(a)-7 

66,926 

0 

310 

5,400 

0 

5,710 

3m2-2 

21,520 

1,550 

4,650 

6,600 

0 

12,800 

Total 

1,464,325 

5,685 

32,200 

135,230 

0 

173,115 

Bayou  Pierre 

3n-l 

147,329 

70 

1,385 

5,405 

70 

6,930 

3n-4 

237,162 

162. 

2,746 

13,247 

0 

16,155 

3n-5 

228,520 

0 

3,520 

12,420 

0 

15,940 

Total 

613,011 

232 

7,651 

31,072 

70 

39,025 

Black  and  Saline 
3o-l 

Lakes 

30, 374 

1,580 

4,070 

8.900 

160 

14,710 

CN 

1 

o 

m 

131 ,585 

0 

130 

12,950 

0 

13,080 

3o-3 

135,355 

0 

370 

14,000 

0 

14,370 

3ol-l 

76,761 

185 

1,220 

5,255 

40 

6,700 

3ol  -2 

111,320 

0 

290 

9,340 

0 

9,630 

3ol-3 

187,234 

0 

720 

20,700 

0 

21,420 

3ol-4 

215,980 

0 

2,200 

21,640 

0 

23,840 

Total 

888,609 

1,765 

9,000 

92.785 

200 

103,750 

Nantachie  Creek 

3-63 

54,071 

0 

200 

3,890 

40 

4, 130 

Total 

54,071 

0 

200 

3,890 

40 

4,130 

Continued  
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Exhibit  19  - Floodplain  Land  Use,  Watersheds  Considered  not  Feasible  for 
Development,  Red  River  Basin  Study  Area  — Continued 


Tributary  Basin: 
and  : 

CNI  Watershed  : 

Watershed: 
Area  : 

Cropland 

:Pasture- 
: land 

Woodland 

Miscel  - 
laneous 

Total 

- - - acres-  - - - 

- - - - 

Cane  River 

3-67 

34,686 

108 

234 

6,974 

49 

7,365 

Total 

34,686 

108 

234 

6,974 

49 

7,365 

Bayou  Rapides 

10-18 

12,573 

0 

0 

0 

0 

0 

Total 

12,573 

0 

0 

0 

0 

0 

Red  River  Backwater 

3-72  80,590 

0 

5,000 

30,943 

0 

35 , 943 

3-74 

65,747 

0 

- 

63,173 

0 

63,173 

3-77 

14,403 

4,000 

1,500 

50,000 

2,000 

57,5002/ 

3-78 

65,163 

- 

- 

- 

- 

- 

3-81 

87,523 

2,250 

3,000 

69,000 

750 

75,000 

Total 

313,426 

6,250 

9,500 

213,116 

2,750 

231,616 

Chat  1 in  Lake  and 
10-6 

Associated 

9,991 

Area 

950 

1,100 

5,200 

80 

7,330 

10-19 

9,583 

0 

0 

0 

0 

0 

Total 

19,574 

950 

1,100 

5,200 

80 

7,330 

Grand  Total  13 

,118,782 

150,647 

345,845 

1,244,338 

21,028 

1,761,858 

1/  Includes  Watershed  3kl-2a 
2/  Includes  Watershed  3-78 
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Exhibit  20  - Estimated  Average  Annual  Flood  Damages  1/,  Watersheds 

Authorized  for  Construction,  December  31,  1962,  Red  River  Basin  Study 
Area 


Tributary  Basin  : 

Floodwater  : 

: 

: 

and  : 

CNI  Watershed  : 

Agricul-  : 
tural  : 

Nonagri-  : 
cultural  : 

Sedi-:  Erosion  : 

ment  : : 

Indirect 

: Total 

Intervening  Areas 

- Texas 

- - - - 

dollars 

- - - 

- 

- 

3-21 

52,670 

7,050 

3,720 

1,870 

6,530 

71,840 

Total 

Intervening  Areas 

52,670 
- Arkansas 

7,050  3,720 

and  Oklahoma 

1,870 

6,530 

71 ,840 

3-36 

140,790 

23,250 

1,490 

4,270 

16,980 

186,780 

Total 

140,790 

23,250 

1,490 

4,270 

16,980 

186,780 

Blue  River 

3-23a 

191 ,440 

7,170 

36,290 

24,380 

25,920 

285,200 

Total 

191,440 

7,170 

36,290 

24,380 

25,920 

285,200 

Boggy  Creek 

3hl-5 

162,880 

31,630 

4,480 

19,630 

21,860 

240,480 

3hl-6 

190,640 

35,840 

7,300 

41,580 

27,530 

302,890 

3h2-5 

7,230 

1,330 

1,330 

1,550 

610 

12,050 

3hl-4 

29,630 

1,500 

3,430 

12,120 

5,000 

51,680 

Total 

390,380 

70,300 

16,540 

74,880 

55,000 

607 ,100 

Sulphur  River 

3k-8 

32,980 

6,090 

2,840 

380 

4,280 

46,570 

3k- 13 

36,420 

3,010 

11,110 

1,750 

7,840 

60.130 

Total 

69,400 

9,100 

13,950 

2,130 

12,120 

106,700 

Loggy  Bayou 

3m2-4 

9,660 

29,400 

630 

320 

3,990 

44 , 000 

Total 

9,660 

29,400 

630 

320 

3,990 

44,000 

Bayou  Pierre 

3n-3 

57,750 

0 

940 

8,610 

6,720 

74,020 

Total  57,750 

Bayou  Jean  de  Jean  and  Bayou 

0 

Rapides 

940 

8,610 

6,720 

74,020 

3-68  and  10-17 

2,000 

0 

0 

0 

0 

2,000 

Total 

2,000 

0 

0 

0 

0 

2,000 

Grand  Total 

914,090 

146,270 

73,560 

116,460 

127,260 

1,377,640 

1/  Adjusted  normalized  prices 
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Exhibit  21  - Estimated  Average  Annual  Flood  Damages  Cor  Watersheds 

Considered  Feasible  for  Development  Within  10-15  Years,  Red  River  Basin 
Study  Area 

Tributary  Basin  ; Floodwater  : : : 


and  : Agricul-:  Nonagri.-:  Sediment  : Erosion  : Indirect:  Total 

CNI  Watershed  : tural  : cultural:  : : : 


Intervening  Areas 

- Texas 

- 

- dollars  - 

- 

- - 

3-19 

138,720 

79,790 

4,270 

20,570 

24,330 

267,680 

3-25 

207,200 

26,800 

4,500 

4,000 

24,200 

266,700 

3-25a 

294,100 

63,800 

1,600 

5,300 

36,500 

401,300 

3-27 

0 

0 

2,570 

0 

260 

2,830 

3-29 

82,540 

0 

210 

0 

0 

82,750 

3-33 

215,420 

6,740 

10,680 

210 

17,140 

250,190 

Total 

Intervening  Areas 

937,980  177,130  23,830 

- Arkansas  and  Oklahoma 

30,080 

102,430 

1,271,450 

3-41 

122,640 

1,000 

0 

0 

4,040 

127,680 

3-40 

33,080 

0 

0 

0 

0 

33,080 

3-35 

34,910 

1,360 

570 

230 

2,720 

39,790 

3-46 

10,980 

270 

0 

0 

420 

11,670 

3-39 

42,020 

0 

0 

0 

0 

42,020 

Total 

243,630 

2,630 

570 

230 

7,180 

254,240 

Blue  River 

3-23 

201,780 

40,790 

6,080 

20,020 

26,870 

295,540 

Total 

201,780 

40,790 

6,080 

20,020 

26,870 

295,540 

Boggy  Creek 

3h2-6 

113,820 

26,770 

12,090 

20,050 

17,270 

190,000 

3h2-4 

56,700 

10,080 

7,870 

11,760 

8,610 

95,020 

3hl-2 

116,440 

2,600 

25,210 

14,920 

15,920 

175,090 

3hl-3 

11,250 

1,840 

1,590 

6,840 

1,980 

23,500 

Total 

298,210 

41,290 

46,760 

53,570 

43,780 

483,610 

Kiamichi  River 


3i-2 

43,820 

0 

0 

0 

0 

43,820 

3i-4 

23,150 

4,940 

5,140 

1,320 

3,450 

38,000 

3i-8 

20,890 

3,440 

1,260 

1,840 

2,740 

30,170 

Total 

87,860 

8,380 

6,400 

3,160 

6,190 

111,990 

Barkman  Creek 

3-47 

10,250 

410 

0 

0 

530 

11,190 

3-48 

51,080 

2,040 

0 

0 

2,660 

55,780 

Total 

61,330 

2,450 

0 

0 

3,190 

66,970 

Continued  
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Exhibit  21  - Estimated  Average  Annual  Flood  Damages  for  Watersheds 

Considered  Feasible  for  Development  Within  10-15  Years,  Red  River  Basin 
Study  Area — Continued 


Tributary  Basin:  Floodvater  : 

and  :Agricul- 

:Nonagri-: Sediment 

Erosion 

Indirect 

Total 

CNI  Watershed  : tural 

:cultural : 

- 

- - - 

- dollars 

- 

“ 

Little  River 

3j-4 

78,010 

11,130 

4,760 

1,200 

9,510 

104,610 

Total 

78,010 

11,130 

4,760 

1.200 

9,510 

104,610 

McKinney  Bayou 

3-52 

150,370 

0 

0 

0 

0 

150,370 

3-53 

216,560 

0 

0 

0 

0 

216,560 

3-54 

86,420 

0 

0 

0 

0 

86,420 

Total 

453,350 

0 

0 

0 

0 

453,350 

Sulphur  River 

3k-9 

24,900 

2,440 

1,170 

240 

2,880 

31,630 

3k-l  1 

240 

3,230 

50 

0 

350 

3,870 

3k-12 

14,270 

2,140 

1,090 

440 

1,790 

19,730 

3k-14 

59,250 

14,960 

8,850 

24,100 

10,710 

117,870 

3k-17 

107,250 

9,900 

6,595 

2,810 

12,510 

139,065 

3k-18 

80,640 

7,500 

1,580 

1,950 

9,170 

100,840 

Total 

286,550 

40,170 

19,335 

29,540 

37,410 

413,005 

Posten  Bayou 

3-57 

347,160 

0 

0 

0 

20,620 

367,780 

Total 

Red  River  Main 

347,160 

Stem 

0 

0 

0 

20,620 

367,780 

3-60 

30,350 

0 

0 

0 

3,040 

33,390 

Total 

30,350 

0 

0 

0 

3,040 

33,390 

Loggy  Bayou 

3ml-7 

24,150 

26,250 

0 

0 

5,040 

55,440 

3m2-3 

59,950 

0 

0 

0 

0 

59  ,950 

3m- 1 

3,150 

100 

1,360 

110 

520 

5,240 

Total 

87,250 

26,350 

1,360 

110 

5,560 

120,630 

Bayou  Pierre 

3n-2 

48,310 

10,000 

270 

750 

5,930 

65,260 

Total 

48,310 

10,000 

270 

750 

5,930 

65,260 

Cane  River 

3-66 

83,180 

1,840 

350 

230 

1,510 

87,110 

3-64 

21,240 

1,340 

240 

160 

1,100 

24,080 

3-65 

26,910 

3,040 

570 

390 

2,490 

33,400 

Total 

\ 24B79 

131,330 

6,220 

1,160 

780 

5,100  144,590 

Continued  
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Exhibit  21  - Estimated  Average  Annual  Flood  Damages  for  Watersheds 

Considered  Feasible  for  Development  Within  10-15  Years,  Red  River  Basin 
Study  Area--  Continued 


Tributary  Basin 
and 

CNI  Watershed 

Floodwater  : 

Agr icul - :Nonagr i-  : 
tural  :cultural  : 

Sediment : 

Erosion: 

Indirect: 

Total 

- 

- 

- dollars 

- 

- - - 

- 

Bayou  Rigolette 

3-69 

51,360 

2,570 

0 

0 

2,700 

56,630 

3-70 

220,540 

11,300 

4,100 

0 

11,800 

247,740 

Total 

271,900 

13,870 

4,100 

0 

14,500 

304,370 

Red  River  Backwater 

3-76  179,350 

0 

17,930 

197,280 

3-75 

272,060 

0 

- 

- 

6,720 

278,780 

3-73 

117  ,860 

0 

- 

- 

- 

117,860 

Total 

569,270 

0 

- 

- 

24,650 

593,920 

Chatlin  Lake  & Associated  Areas 
10-11  & 12  53,390  0 

53,390 

10-15 

0 

0 

0 

0 

0 

0 

10-10 

162,575 

0 

- 

- 

- 

162,575 

10-13  & 14 

572,860 

0 

- 

- 

- 

572,860 

10-16 

388,250 

0 

- 

- 

- 

368,250 

Total 

1,157,075 

0 

“ 

- 

- 1 

,157,075 

Grand  Total 

5,291 ,345 

380,410 

114,625 

139,440 

315,960  6 

,241  ,780 

1/  Adjusted  normalized  prices 
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Exhibit  22  - Wat*  r I'se  1/  by  Heavy  Forest  Industry,  Red  River  Basin  Study  Area,  1962  to  1980 


PAPER-MAKING  PROCESSES:  K - Kraft  (Sulphate);  BK  - Bleached  Kraft;  G - Groundwood 


Exhibit  23  - Land  Capability  Class  and  Subclass  Distribution  by  Major  Land 
Uses,  Arkansas,  1962  Conditions 


Land  Capability  : 
Class  and  : 
Subclass  : 

Cropland  : 

Grazing  : 
Land  : 

Woodland 

Miscellaneous: 
Land  : 

Total 

------- 

- - - - - thousand  acres 



Class  1 Total 

60.1 

33.8 

74.6 

- 

.68.5 

Subclass  He 

102,8 

95.5 

267.8 

_ 

466.1 

Subclass  IIs 

63.2 

23.8 

21.4 

- 

108.4 

Subclass  Hw 

21.3 

9.1 

76.6 

- 

107.0 

Class  II  Total 

187.3 

128.4 

365.8 

- 

681.5 

Subclass  II Ie 

97.0 

71.1 

328.2 

496.3 

Subclass  Ills 

- 

0.8 

7.3 

- 

8.1 

Subclass  IIIw 

30. 1 

40.6 

256.8 

- 

327.5 

Class  III  Total 

127.1 

112.5 

592.3 

- 

831.9 

Subclass  IVe 

5.4 

22.8 

145.0 

_ 

173.2 

Subclass  IVs 

3.7 

3.1 

6.0 

- 

12.8 

Subclass  IVw 

1.0 

12.6 

168.7 

- 

182.3 

Class  IV  Total 

10.1 

38.5 

319.7 

- 

368.3 

Subclass  Vw 

1.4 

16.0 

235.1 

_ 

302.5 

Class  V Total 

1.4 

16.0 

285.1 

- 

302.5 

Subclass  Vie 

1.3 

12.6 

146.7 

160.6 

Subclass  Vis 

0.9 

- 

15.4 

- 

16.3 

Class  VI  Total 

2.2 

12.6 

162.1 

- 

176.9 

Subclass  Vile 

1.0 

35.5 

_ 

36.5 

Subclass  VTIs 

- 

0.4 

78.4 

- 

78.8 

Class  VII  Total 

- 

1.4 

113.9 

- 

115.3 

Unclass  if ied 

- 

- 

- 

15.8 

15.8 

Total 

388.2 

343.2 

1,913.5 

15.8  2 

,660.7 

Continued  
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Exhibit  23  - Land  Capability  Class  and  Subclass  Distribution  by  Major  Land 
Uses,  Louisiana,  1962  Conditions --Continued 


Land  Capability  : 

Class  and  : 

Subclass  : 

Cropland  : 

Grazing 

Land 

: Woodland 

Miscellaneous: 
Land  : 

Total 

thousand  acres  ------ 

_ — _ 

Class  I Total 

169,9 

63.2 

25.2 

13.5 

271.8 

Subclass  lie 

72.0 

89.7 

335.6 

50.9 

548.2 

Subclass  Us 

2.2 

1.2 

28.7 

2.0 

34.1 

Subclass  IIw 

145.8 

142.2 

203.8 

21.2 

513.0 

Class  II  Total 

220.0 

233.1 

568.1 

74.1  1 

,095.3 

Subclass  Ille 

41.2 

106.0 

517.3 

42.2 

706.7 

Subclass  Ills 

3.7 

3.8 

84.5 

7.8 

99.8 

Subclass  I IIw 

129.9 

171.5 

362.4 

12.0 

675.8 

Class  III  Total 

174.8 

281.3 

964.2 

62.0  1 

,482.3 

Subclass  IVe 

7.4 

31.4 

186.6 

23.8 

249.2 

Subclass  IVs 

0.1 

0.8 

5.4 

0.2 

6.5 

Subclass  IVw 

- 

13.4 

169.3 

0.7 

183.4 

Class  IV  Total 

7.5 

45.6 

361.3 

24.  7 

439.1 

Subclass  Vw 

1.1 

103.0 

836.0 

3.1 

943.2 

Class  V Total 

1.1 

103.0 

836.0 

3.1 

943.2 

Subclass  Vie 

0.6 

14.9 

142.0 

4.3 

161.8 

Class  VI  Total 

0.6 

14.9 

142.0 

4.3 

161.8 

Subclass  Vile 

0.2 

24.6 

183.1 

5.0 

212.9 

Subclass  VTIs 

- 

0.3 

19.5 

1.5 

21.3 

Class  VII  Total 

0.2 

24.9 

202.6 

6.5 

234.2 

Total 

574.1 

766.0 

3,099.4 

188.2  4 

,627.7 

Continued 
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Exhibit  23  - Land  Capability  Class  and  Subclass  Distribution  by  Major  Land 
Uses,  Oklahoma,  1962  Conditions — Continued 


Land  Capability 
Class  and 

: Cropland 

Grazing 

: Woodland: 

Miscellaneous 

Total 

Subclass 

I.  and 

Land 



thousand  acres  ------ 

- 

Class  I Total 

97.4 

29,1 

50.5 

4.4 

181.4 

Subclass  lie 

174.0 

126.5 

78.1 

34.6 

413.2 

Subclass  IIs 

28.2 

11.6 

2.6 

6.2 

48.6 

Subclass  IIw 

- 

5.8 

36.3 

0.5 

42.6 

Class  II  Total 

202.2 

143.9 

117.0 

41.3 

504.4 

Subclass  Hie 

219.5 

244.7 

158.9 

85.4 

708.5 

Subclass  I IIw 

46.0 

36.3 

69.4 

2.3 

154.0 

Class  III  Total 

265.5 

281.0 

228.3 

87.7 

862.5 

Subclass  IVe 

29.4 

100.4 

115.8 

21.3 

266.9 

Subclass  IVs 

- 

1.5 

10.3 

3.7 

15.5 

Subclass  IVw 

0.6 

6.9 

14.6 

0.9 

23.0 

Class  IV  Total 

30.0 

108.8 

140.7 

25.9 

305.4 

Subclass  Vw 

20.7 

52.5 

344.3 

16.9 

434.4 

Class  V Total 

20.7 

52.5 

344.3 

16.9 

434.4 

Subclass  Vie 

17.1 

112.8 

343.9 

59.5 

533.3 

Class  VI  Total 

17.1 

112.8 

343.9 

59.5 

533.3 

Subclass  VIIs 

0.1 

204.1 

1 ,850.0 

4.2 

2,058.4 

Class  VII  Total 

0.1 

204.1 

1,850.0 

4.2 

2,058.4 

Total 

633.0 

932.2 

3,074.7 

239.9 

4,879.8 

Continued  
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Exhibit  23  - Land  Capability  Class  and  Subclass  Distribution  by  Major  Land 
Uses,  Texas,  1962  Conditions — Continued 


Land  Capability 
Class  and 
Subclass 

: Cropland 

Graz ing 
Land 

: Woodland: 

Miscellaneous 

Land 

Total 

Class  I Total 

48.0 

21.3 

thousand  acres-  - - - - - 
12.4 

81.7 

Subclass  lie 

416.9 

124.0 

72.5 

— 

613.4 

Subclass  IIs 

250.  1 

74.8 

74.1 

- 

399.0 

Subclass  Ilw 

23.5 

5.1 

2.9 

- 

31.5 

Class  II  Total 

690.5 

203.9 

149.5 

- 

1,043.9 

Subclass  Ille 

691.2 

433.5 

384.1 

— 

1,508.8 

Subclass  Ills 

53.3 

25.3 

47.0 

- 

125.6 

Subclass  II Iv 

12.5 

13.3 

83.8 

- 

109.6 

Class  III  Total 

757.0 

472.1 

514.9 

“ 

1,744.0 

Subclass  IVe 

115.2 

113.2 

228.1 

_ 

456.5 

Subclass  IVs 

0.6 

- 

- 

- 

0.6 

Subclass  IVw 

25.3 

27.4 

222.7 

- 

275.4 

Class  IV  Total 

141.1 

140.6 

450.8 

- 

732.5 

Subclass  Vw 

81.9 

151.7 

578.7 

812.3 

Class  V Total 

81.9 

151.7 

578.7 

- 

812.3 

Subclass  Vie 

9.7 

14.4 

175.2 

199.3 

Subclass  Vis 

- 

2.8 

0.6 

- 

3.4 

Class  VI  Total 

9.7 

17.2 

175.8 

- 

202.7 

Subclass  Vile 

64.3 

112.7 

314.9 

_ 

491.9 

Subclass  VIIs 

- 

- 

1.8 

- 

1.8 

Class  VII  Total 

64.  3 

112.7 

316.7 

- 

493.7 

Unclass  if ied 

1.3 

- 

- 

53.0 

54.3 

Total 

1,793.8 

1,119.5 

2,198.8 

53.0 

5,165.1 

Cont inued 
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Exhibit  23-Land  Capability  Class  and  Subclass  Distribution  by  Major  Land 
Uses,  Red  River  Rasin  Study  Area,  1962  Conditions — Continued 


Land  Capabil  ity 

Class  and 
Subclass 

: Cropland 

Graz ing 
Land 

: Woodland 

Misce 1 1 aneous 
Land 

: Total 

thousand  acres  ----- 

- 

Class  I Total 

375.4 

147.4 

162.7 

17.9 

703.4 

Subclas  . I Ie 

765.7 

435.7 

754.0 

85.5 

2,040.9 

Subclass  Ils 

343.7 

111.4 

126.8 

8.2 

590.1 

Subclass  1 Iw 

190.6 

162.2 

319.6 

21.7 

694.1 

Class  II  Total 

1,300.0 

709.3 

1,200.4 

115.4 

3,325.1 

Subclass  Ille 

1,048.9 

855.3 

1,388.5 

127.6 

3,420.3 

Subclass  Ills 

57.0 

29.9 

138.8 

7.8 

233.5 

Subclass  IIlw 

218.5 

261.7 

772.4 

14.3 

1,266.9 

Class  III  Total 

1,324.4 

1,146.9 

2,299.7 

149.7 

4,920.7 

Subclass  IVe 

157.4 

267.8 

6 75.5 

45.1 

1,145.8 

Subclass  IVs 

4.4 

5.4 

21.7 

3.9 

35.4 

Subclass  IVw 

26.9 

60.3 

575.3 

1.6 

664.1 

Class  IV  Total 

188.7 

333.5 

1,272.5 

50.6 

1,845.3 

Subclass  Vw 

105.1 

323.2 

2,044.1 

20.0 

2,492.4 

Class  V Total 

105.1 

323.2 

2,044.1 

20.0 

2,492.4 

Subclass  Vie 

28.7 

154.7 

807.8 

63.8 

1,055.0 

Subclass  Vis 

0.9 

2.8 

16.0 

- 

19.7 

Class  VI  Total 

29.6 

157.5 

823.8 

63.8 

1,074.7 

Subclass  Vile 

64.5 

138.3 

533.5 

5.0 

741.3 

Subclass  VIIs 

0.1 

204.8 

1,949.7 

5.7 

2,160.3 

Class  VII  Total 

64.6 

343.1 

2,483.2 

10.7 

2,901.6 

Unclass i f ied 

1.3 

- 

- 

68.8 

70.1 

Total 

3,389.1 

3,160.9 

10,286.4 

496.9 

17,333.3 

Source:  1958  National  Inventory  of  Soil  and  Water  Conservation  Needs 

adjusted  to  1962  conditions  and  rounded  to  nearest  100  acres 
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Exhibit  24  - Status  and  Management  Policy  of  Federally  Owned  Forest  Lands,  Red  River  Basin  Study  Area,  1962 


State,  County  : 
or  Parish  and  : 
Installation  : 

Total  : 
Area  : 

Forested 

Area 

: Other 
: Area 

Accessible 
to  Public 

: Type  of  Land  Management 

_ 

_ _ _ 

... 

acres  - 

- 

Arkansas 

Howard 

Ouachita  National  Forest 

300 

300 

- 

300 

Multiple-use,  includes  recreation 

Lafayette 

Bodcau  Reservoir,  CE 

1,150 

1,150 

- 

1,150 

Multiple-use,  principally  hunting 
available  for  other  recreation 

Polk 

Ouachita  National  Forest 

105,500 

105,500 

- 

105,500 

Multiple-use,  includes  recreation 

TOTAL,  Arkansas 

106,950 

106,950 

- 

106,950 

Lou  is iana 
Boss  ier 

Barksdale  Air  Force  Base 

22,031 

17,642 

4,389 

Limited 

(17,642) 

Multiple  forest  use,  public  use  by 
special  permit  only 

Bodcau  Reservoir,  CE 

26,490 

26,490 

- 

26,490 

Multiple-use,  principally  hunting 
available  for  other  recreation 

La.  Ordnance  Plant  (AMC) 

1,600 

1,600 

- 

None 

Timber,  W/S  protection  and  wildlife 
production 

Total,  Bossier  Parish 

50,121 

45,732 

4,389 

26,490 

Claiborne 

Kisatchie  National  Forest 

500 

500 

- 

500 

Multiple-use,  includes  recreation 

Grant 

Kisatchie  National  Forest 

41,800 

41,800 

- 

41,800 

Multiple-use,  includes  recreation 

Natchitoches 

Kisatchie  National  Forest 

122,000 

122,000 

- 

122,000 

Multiple-use,  includes  recreation 

Camp  Polk  Military  Reservation 

4,900 

4,900 

“ 

None 

Limited  management  for  timber  pro- 
duction and  W/S  protection 

Total,  Natchitoches  Parish 

126,900 

126,900 

- 

122,000 

Rapides 

England  Air  Force  Base 

2,400 

- 

2,400 

None 

No  area  for  recreational  development 

Kisatchie  National  Forest 

7,100 

7,100 

- 

7,100 

Multiple-use,  includes  recreation 

Miscellaneous  parcels 

1,735 

- 

1,735 

None 

No  area  for  recreation  development 

Total  Rapides  Parish 

11,235 

7,100 

4,135 

7,100 

Sabine 

Camp  Polk  Military  Reservation 

5,400 

5,400 

“ 

None 

Limited  Management  for  timber  pro- 
duction and  W/S  protection 

Vernon 

Camp  Polk  Military  Reservation 

4,500 

4,500 

- 

None 

Limited  Management  for  timber  pro- 
duction and  W/S  protection 

Webster 

Bodcau  Reservoir,  CE 

9,400 

9,400 

- 

9,400 

Multiple-use,  principally  hunting, 
Available  for  other  recreation 

Kisatchie  National  Forest 

11,684 

11,684 

- 

11,684 

Multiple-use,  includes  recreation 

La.  Ordnance  Plant  (AMC) 

11,900 

4,289 

7,611 

None 

Timber  and  wildlife  production  and 
W/S  protection 

Total,  Webster  Parish 

32,984 

25,373 

7,611 

21,084 

Winn 

Kisatchie  National  Forest 

59,300 

59,300 

- 

59,300 

Multiple-use,  includes  recieation 

TOTA  L , Lou  is iana 

332,740 

316,605 

16,135 

278,274 

Oklahoma 

LeFlore 

Ouachita  National  Forest 

85,300 

85,300 

- 

85,300 

Multiple-use,  includes  recreation 

McCurta  in 

Ouachita  National  Forest 

50,300 

50,300 

- 

50,300 

Multiple-use,  includes  recreation 

Pittsburg 

Naval  Ordnance  Depot 

4,300 

1,280 

3,020 

None 

Wildlife  production 

TOTAL,  Oklahoma 

139,900 

136,880 

3,020 

135,600 

Taxas 

Bowie 

Red  River  Depot  and  Lone 

Star  Ordnance  Plant  (AMC) 

35,725 

28,000 

7,725 

None 

Timber  and  wildlife  production 
and  W/S  protection 

Texarkana  Reservoir,  CE  1/ 

35,500 

34,850 

650 

34,850 

Limited  multiple-use,  dedicated 
mostlv  to  recreation 

Federal  Correctional  Inst. 

875 

- 

875 

None 

Not  available  for  recreation 

Total,  Bowie 

72,100 

62,890 

9,250 

34,850 

Continued  
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Exhibit  24  - Status  and  Management  Policy  of  Federally  Owned  Forest  Lands,  Red  River  Basin  Study  Area,  1962-- 
Cont inued 


State,  County 
or  Parish  and 
lnstal lat ion 

Total  : 
Area 

Forested 

Area 

: Other 
: Area 

Accessible 
to  Public 

Type  of  Land  Management 

Camp 

Ferrells  Bridge  Reservoir, 

CE 

1,200 

1,200 

-acres  - 

1,200 

Limited  multiple-use,  dedicated 

Cass 

Texarkana  Reservoir,  CE 

22,600 

22,175 

425 

22,175 

mostly  to  recreation 

Limited  multiple-use,  dedicated 

Fannin 

Panhandle  National  Grasslands 

19,028 

2/  530 

18,498 

19,028 

mostly  to  recreation 

Managed  range  lands  and  1,070  acres 

Grayson 

Texhoma  Reservoir,  CE 

600 

600 

600 

water.  Available  for  recreation 
Used  mainly  for  recreation 

Harrison 

Longhorn  Arsenal  (AMC) 

8,600 

4,500 

4,100 

None 

Timber  and  wildlife  production 

Marion 

Ferrell's  Bridge  Reservoir, 

CE 

6,100 

5,740 

360 

5,740 

and  W/S  protection.  No  recreation 
Limited  multiple-use , dedicated 

Morris 

Ferrell' 8 Bridge  Reservoir, 

CE 

1,000 

1,000 

1,000 

mostly  to  recreation 

Limited  multiple-use , dedicated 

Upshur 

Ferrell’s  Bridge  Reservoir, 

CE 

2,300 

2,300 

2,300 

mostly  to  recreation 

Limited  multiple-use,  dedicated 

TOTAL,  Texas 

133,528 

100,295 

33,233 

86,893 

mostly  to  recreation 

1/  Corps  of  Engineers  management  of  reservoir  lands  does  not  include  regular  timber  harvest.  Entire  area 
will  probably  be  devoted  to  meeting  recreation  demands. 

2/  This  area  was  included  in  inventoried  lands  in  19S8  CNI . No  commercial  forest  land. 


Exhibit  25  - 1962  Summarization  of  Treatment  Accomplished  on  Private 
Forest  Lands,  Red  River  Basin  Study  Area 


Measure 

• 

Total  Acres 
to  12/31/62 

Field  Planting 

306,290 

interplant ing 

23,900 

Underplanting 

25,900 

Timber  stand  improvement 

657,500 

Total 

1 ,013,590 

Source:  State  Forest  agencies  and  SCS  records,  reports  by  forest 

industry 


Exhibit  26  - 1953-62  (10-year)  Summarization  of  Treatment  Accomplished  on 
National  Forest  System  Lands,  Red  River  Basin  Study  Area 


Measure  : 

Unit 

t 

Total  Installed 
1953  - 62 

Tree  planting 

Acres 

42,894 

Timber  stand  improvement 

Acres 

253,307 

Range  improvement  (reseeding) 

Acres 

2,012 

Erosion  control 

Acres 

2,244 

Channel  stabilization 

Miles 

13 

Total 

Acres 

300,457 

Miles 

13 
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Exhibit  27  - 1962  Development  of  Recreation  Facilities  on  National  Forest 
System  Lands  on  Base  Area,  Red  River  Basin  Study 


Use 

: 

Unit  : 

Number  : 

Acres  : 

Miles 

Camping 

Family  Unit 

132 

65 

Picnicking 

Family  Unit 

177 

77 

H iking 

Trail 

4 

3.5 

Vistas 

Stop  W 

2 

1 

Swimming 

Area  2/ 

10 

19 

Boating 

Area  3/ 

4 

1,060 

Total  Development 

1,22  2 

3.5 

1/  Includes 
2/  Includes 
3/  Includes 

parking  area 

beach  area  with  bathhouse 
dock  or  ramp  facilities 

and  showers 

Exhibit  28  - 1963 
National  Forest 

- June  30,  1966,  Development  of  Recreation  Facilities  on 
System  Lands,  Base  Area,  Red  River  Basin  Study 

Use 

: 

Unit  : 

Number  : 

Acres  : 

Miles 

Camping 

Family  Unit 

145 

50 

Picnicking 

Family  Unit 

79 

25 

Hiking 

Trail 

1 

.5 

Vistas 

Stop  1/ 

4 

4 

Swimming 

Area  2/ 

3 

4 

Boat ing 

Area  3/ 

1 

8 

Total  Development 

233 

91 

.5 

W Includes  parking  areas 

2/  Includes  beach  area  with  bathhouse  and  showers 
V Includes  dock  or  ramp  facilities 
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Exhibit  29  - Summary  of  livestock  and  livestock  products  requirements,  Red 
River  Basin  Study  Area,  1962,  1980,  and  2010 


Commodity  : Unit  : 1962  : 1980  : 2010 

. - - - millions  - - - - 

Beef  and  veal  1/ : Lbs.  : 622.9  1,131.9  2,339.1 

Lamb  and  mutton  1/ : Lbs.  : 2.0  3.0  8.0 

Pork  1/ : Lbs.  : 85.5  69.2  115.5 

Chickens  1/  : Lbs.  : 13.0  18.1  35.1 

Turkeys  1/ : Lbs.  : 4.9  16.7  29.4 

Milk  2/  : Lbs.  : 565.9  1,061.4  2,841.8 

Eggs  : No.  : 571.4  1,693.7  2,782.4 


1/  Live  weight 
2/  Fat  solid  basis 

Note:  Requirements  conform  to  July  1965  ERS  data.  "Current  and  Pro- 

jected Agricultural  Product  Requirements,  11. S."  Table  4,  page  8 


Exhibit  30  - Food  and  Fiber  Requirements , Red  River  Basin  Study  Area,  1962 
projected  1980  and  2010 


Crop 

Unit 

1962  : 

1980  : 

2010 

500# 

- thousands 

- - - 

- - 

Cotton  

bale 

323 

175 

249 

Feed  grains: 

Corn  

Bu. 

6,136 

2,146 

3,470 

Oats  

Bu. 

1,264 

1,169 

2,063 

Barley  

Bu. 

350 

870 

1,7  65 

Sorghum,  grain  

Bu. 

1,882 

4,435 

6,818 

Feed  units:  

495,261 

427,369 

692,700 

Wheat  

Bu. 

2,014 

5,565 

6,661 

Rice  

Lbs . 

269,300 

424,400 

524,900 

Soybeans  

Bu. 

1,684 

5,626 

8,159 

Peanuts  

Lbs. 

46,162 

48,040 

78,430 

Sweet  Potatoes  

Bu . 

4,183 

5,120 

8,410 

Vegetables  

Cwt. 

1,613 

1,955 

3,206 

Alfalfa  & mixture  

Ton 

171 

257 

417 

Other  hay  

Ton 

823 

1,271 

2,355 

Sugarcane  for  sugar  ..... 

Ton 

35 

210 

439 

Fruits,  non-citrus  

Miscellaneous  

Ton 

17 

11 

25 

Note:  Requirements  conform  to  July  1965  ERS  data,  "Current  and  Pro- 

jected Agricultural  Product  Requirements,  U.  S.,"  and  "U.  S.  Feed  Grain 
Requirements" 
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Exhibit  31  - Annual  Household  Water  Requirements:  Rural  Farm  and  Rural 

Non-farm,  Red  River  Basin  Study  Area,  1962,  1980,  and  2010 


Year 

Gallons  Used 
per  day 
per  person  1/ 

: Annual  household  water 

requ irement 

: Rural  farm 

Rural  non- 

farm  : Total 

- million  gallons 

- - 

1962  

70 

4,928 

17,848 

22,776 

1980  

100 

4,515 

76,773 

31,288 

2010 

119 

3,705 

33,549 

37,254 

1/  Estimates  based  on  research  conducted  within  the  Red  River  Basin 
Study  Area 


Exhibit  32  - Livestock,  numbers  and  Water  Requirements,  Red  River  Basin 
Study  Area  1/,  1962,  Projected  1980  and  2010 


Livestock 

: Livestock  Number 

•.Daily  Water  : 

Annual  Water 
Requ irement s 

: 1$62  : 1980  : 2010 

:Use  Per  Head: 

1962  : 1980  TToTd 

thousands 


Cattle  & calves 

2,110 

2,808 

Horses  & mules 

58 

38 

Hogs  & pigs 

305 

252 

Sheep  & lambs 

58 

68 

Broilers  2/ 

70,159 

107,450 

Chickens , 

4 mos.  & older 

3,460 

7,907 

Turkeys 

228 

248 

Total 

__ 

_ 

- 

gallons 

- 

mill  ion 

gallons 

3,970 

15 

11,552 

15,374 

21,736 

23 

10 

212 

139 

84 

230 

3 

334 

276 

252 

85 

2 

42 

52 

62 

225,645 

.04 

236 

362 

760 

9,884 

.04 

51 

115 

144 

281 

.06 

5 

5 

6 

- 

- 

12,432 

16,323 

23,044 

1/  Whole  counties  are  represented  in  the  four  Basin  States  of  Arkansas, 
Louisiana,  Oklahoma,  & Texas 
2/  Assumed  12  weeks  for  total  broiler  production 
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Exhibit  33  - Recreation  DemanJ  Existing  and  Projected  Total  Annual,  Summer,  and  Avetage  Sunday  Demand  in  Activity  Occasions  by  Sub-areas, 
Red  River  Basin  Study  Area,  1960,  1980,  and  2020 


Average  Suame 

r Sunday 

MB 

Til  ISlr~ 

■■H 

Hmiomma 

Activity  or 

Part  icipat ion 

Demand  in  Activity  Occs-  .Participati 

n:  Demand 

n Activity  Occa-  :Part ic ipat ion:  Demand  in  Activity  Occa- 

Activity  Group 

Rate  Per 

s ions 

: Rate 

Per 

: s ions  ( 

,000) 

: Rate 

Per 

: s ions 

(1.000) 

(SI .000) 

1960 

ITO5 

3020  : (SI 

000) 

1960 

I960 

TOTS  :<n 

000) 

: 19e0 1980 

jwc — 

Sub-area  1 

Canoe ing 

Boating,  Sailing  and 

0.0011 

190 

400 

1,300 

0.034 

5.9 

11.3 

39.1 

0.056 

9.7 

18.7 

64.4 

Wstsrskilng 

0.0212 

3,690 

7,100 

24,400 

0.689 

119.9 

229.9 

792.8 

1.367 

2 37.8 

456.2 

1.573.0 

Swimming 

0.0684 

11,900 

22,800 

78,700 

2.224 

386.9 

742.0 

2,559.1 

3.104 

540.0 

1,035.7 

3,571.7 

Subtotal 

- 

15,780 

30,300 

104,400 

- 

512.7 

983.2 

3,391.0 

- 

787.5 

1,510.5 

5,209.1 

Caffping 

0.0115 

2,000 

3,800 

13,200 

0.213 

37.1 

71.1 

245.1 

0.443 

77.1 

147.8 

509.8 

Picnicking 

0.0226 

3,930 

7,500 

26,000 

0.7  34 

127.7 

244.9 

844.6 

1.552 

270.0 

517.8 

1.785.9 

Subtotal 

- 

5,930 

11,300 

39,200 

- 

164.8 

316.0 

1,089.7 

- 

347.1 

665.6 

2,295.7 

Playing  Gases 

0.0051 

890 

1,700 

5,900 

0.165 

26.7 

55.1 

189.9 

0.721 

125.4 

240.6 

829.6 

Fishing  (Incidental) 

0.0076 

1,320 

2.500 

8,700 

0.246 

42.6 

62.1 

263.1 

0.593 

103.2 

197.9 

662.4 

3 lghtsee  mg 

0.0276 

4,800 

9,200 

31,800 

0.896 

155.9 

299.0 

1,031.0 

2.851 

496.0 

951.2 

3,280.6 

Hiking 

0.0029 

500 

1,000 

3,300 

0.095 

16.5 

31.7 

109.3 

0.196 

34.1 

65.4 

225.5 

Nature  Walks 

0.0095 

1,650 

3,200 

10,900 

0.308 

53.6 

102.8 

354.4 

1.485 

258.4 

495.5 

1,708.8 

Subtotal 

- 

9,160 

17,600 

60,600 

- 

297.5 

570.7 

1,967.7 

- 

1,017.1 

1,950.6 

6,726.9 

Total 

- 

30,870 

59,200 

204,200 

- 

975.0 

1,869.9 

6,448.4 

- 

2,151.7 

4,126.7 

14,231.7 

Sub-area  2 

Canoeing 

Boating,  Sailing  and 

0.0011 

130 

274 

1,110 

0.034 

4.1 

8.5 

34.2 

0.056 

6.8 

13.9 

56.4 

Uaterski ing 

0.0212 

2,560 

5,280 

21 ,360 

0.669 

83.4 

171.6 

694.1 

1.367 

165.4 

340.5 

1.377.7 

Swimming 

0.0684 

8,280 

17,040 

68,910 

2.224 

269.1 

554.0 

2,240.5 

3.104 

375.5 

773.2 

3,127.1 

Subtotal 

- 

10,970 

22,594 

91,380 

- 

356.6 

734.1 

2,968.8 

- 

547.7 

1,127.6 

4,560.7 

Camping 

0.0115 

1,390 

2,860 

11,580 

0.213 

25.8 

53.1 

214.6 

0.443 

53.6 

110.4 

446.3 

Picnicking 

0.0226 

2,730 

5,630 

22,770 

0.7  34 

88.6 

182.8 

739.4 

1.552 

187.8 

386.6 

1,563.5 

Subtotal 

- 

4,120 

8,490 

34,350 

- 

114.6 

235.9 

954.0 

- 

241.4 

497.0 

2,009.8 

Playing  Games 

0.0051 

620 

1,270 

5,140 

0.165 

20.0 

41.1 

166.2 

0.721 

87.2 

179.6 

726.4 

Fishing  (Incidental) 

0.0076 

920 

1,890 

7,660 

0.246 

29.8 

61.3 

247.8 

0.593 

71.7 

147.7 

597.4 

Sightseeing 

0.0276 

3,340 

6,880 

27,800 

0.896 

108.4 

223.2 

902.6 

2.851 

344.9 

710.2 

2,872.2 

Hiking 

0,0029 

350 

720 

2,920 

0.C95 

11.5 

23.7 

95.7 

0.196 

23.7 

48.8 

197.5 

Nature  Walks 

0.0095 

1,150 

2,370 

9,570 

0.308 

37.3 

76.7 

310.  *> 

i.4e5 

179.7 

369.9 

1,496.0 

Subtotal 

- 

6,380 

13,130 

53,090 

- 

207.0 

426.0 

1.722.6 

- 

707.2 

1,456.2 

5,889.5 

Total 

- 

21,470 

44,214 

178,820 

- 

678.2 

1,396.0 

5,645.4 

- 

1,496.3 

3,080.8 

12,460.0 

Sub-area  3 

Canoeing 

Boating,  Sailing  and 

0.0011 

490 

1,020 

4,320 

0.034 

15.2 

31.6 

133.5 

0.056 

25.0 

52.1 

219.9 

Uaterskiing 

0.0212 

9,460 

19,730 

83.230 

0.689 

307.3 

6^1.4 

2,705.0 

1.367 

609.7 

1 ,272 .0 

5,366.9 

Swimming 

0.0684 

30,500 

63,650 

268,540 

2.224 

991.9 

2,069.4 

8.731.5 

3.104 

1,384.4 

2,688.3 

12,186.5 

Subtotal 

- 

40,450 

84,400 

356,090 

- 

1,314.4 

2,752.1 

11,570.0 

- 

2,019.1 

4,212.4 

17,773.3 

Camping 

0.0115 

5,130 

10,700 

45,150 

0.213 

95.0 

198.2 

451.5 

0.443 

197.6 

412.2 

1,739.2 

Picnicking 

0.0226 

10,080 

21,030 

88,730 

0.7  34 

327  .4 

683.0 

2.861.7 

1.552 

692.2 

1,444.1 

6,093.2 

Subtotal 

- 

15,210 

31,730 

133,880 

- 

422.4 

681.2 

3,333.2 

- 

889.8 

1,856.3 

7,832.4 

P lav ing  Games 

0.0051 

2,270 

4,750 

20,020 

0.165 

73.6 

153.5 

647.8 

0.721 

321.6 

670.9 

2,830.7 

Fishing  (Incidental) 

0.0076 

3,390 

7,070 

29,840 

0.246 

109.7 

226.9 

965.8 

0.593 

264.5 

551.6 

2.328.1 

Sightsee ing 

0.0276 

12,300 

25,680 

108,360 

0.896 

399.6 

833.7 

3.517.7 

2.851 

1,271.5 

2,652.6 

11,198.2 

Hiking 

0.0029 

1,290 

2,700 

11,360 

0.095 

42.4 

88.4 

373.0 

0.196 

87.4 

182.4 

769.5 

Nature  Walks 

0.0095 

4,240 

8,840 

37,300 

0.308 

137.4 

286.6 

1,209.2 

1.485 

662.3 

1,381.8 

5,830.2 

Subtotal 

- 

23,490 

49,040 

206,880 

- 

762.7 

1,591.1 

6.713.5 

- 

2,607.3 

5,439.7 

22,951.7 

Total 

- 

79,150 

165,170 

696,850 

- 

2,499.5 

5,224.4 

21,616.7 

- 

5,516.2 

11,508.4 

48,557.4 

Sub-area  4 

Canoeing 

Boating,  Sailing  and 

0.0011 

1,410 

3,150 

11,770 

0.034 

43.6 

97.4 

363.7 

0.056 

71.9 

160.3 

599.0 

Waterskimg 

0.0212 

27,220 

60,700 

226,750 

0.689 

884.6 

1 ,972.7 

7.369.4 

1.367 

1,755.1 

3,913.9 

14,621.1 

Swisssing 

0.0684 

87,820 

195,840 

731,590 

2.224 

2,855.4 

6,367.6 

23,787.4 

3.104 

3,985.2 

8,887.2 

33,200.0 

Subtotal 

- 

116,450 

259,690 

970,110 

- 

3,783.6 

8,437.7 

31,520.5 

- 

5,812.2 

12,961.4 

48,420.1 

Camping 

0.0115 

14,760 

32,930 

123,000 

0.213 

273.5 

609.8 

2,278.2 

0.443 

568.8 

1,268.4 

4,738.2 

Picnicking 

0.0226 

29,020 

64,710 

241,720 

0.734 

942.4 

2,101.5 

7,850.7 

1.552 

1,992.6 

4,443.6 

16,600.0 

Subtotal 

- 

43,780 

97,640 

364,720 

- 

1,215.9 

2,711.3 

10,128.9 

- 

2,561.4 

5,712.0 

21,338.2 

Playing  Games 

0.0051 

6,550 

14,600 

54,550 

0.165 

211.8 

472.4 

1,764.8 

0.721 

925.7 

2,064.3 

7,711.7 

Fishing  (Incidental) 

0.0076 

9,760 

21,760 

81,290 

0.246 

315.8 

704.3 

2,631.2 

0.593 

761.4 

1,607.8 

6,342.6 

Sightseeing 

0.0276 

35,440 

79,020 

*95,200 

0.896 

1,150.4 

2,565.4 

9,583.4 

2.851 

3,660.4 

8,157.8 

30,493.7 

Hiking 

0.0029 

3,720 

8,300 

31.020 

0.095 

122.0 

272.0 

1 ,016.1 

0.196 

251.6 

561.2 

2.096.4 

Nature  walks 

0.0095 

12,200 

27.200 

101,610 

0.308 

395.4 

881.8 

3,294.3 

1.485 

1,906.6 

4,251.8 

15,883.2 

Subtotal 

- 

67,670 

150,880 

563,670 

- 

2.195.4 

4,895.9 

18,289.8 

- 

7,505.7 

16,737.9 

62,527.6 

Sub-area  Total 

- 

227,900 

508,210 

1,898,500 

- 

7,194.9 

16,044.9 

59,939.2 

- 

15,879.3 

35,411.3 

132,285.9 

Basin  Total 

- 

359,390 

776,794 

2,978,370 

- 

11,347,6 

24,535.2 

93,649.7 

- 

25,043.5 

54,127.2 

207,535.0 
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Exhibit  34  - County  Income:  Population  and  Per  Capita  Personal  Income,  by 

Sub-area,  State  and  County,  Red  River  Basin  Study  Area,  1960 


Sub-area  by  state 
and  county 

1960 

population 

Per  capita 

personal 

income 

: County 

income 

thousand 

dol lars 

dollars 

Sub-area  1 

Oklahoma : 

Atoka  

10,352 

773 

8,002 

Bryan  

24,252 

1,072 

25,998 

Choctaw  

15,637 

895 

13,995 

Coal  

5,546 

1,082 

6,001 

Hughes  

15,144 

1,123 

17,007 

Johnston  

8,517 

1,057 

9,002 

Murray  

10,622 

1 ,318 

14,000 

Pittsburg  

34,360 

1,193 

40.991 

Pontotoc  

28,089 

1,388 

38,968 

Total  

152,519 

1,141 

173,964 

Sub-area  2 

Arkansas : 

Hempstead  

19,661 

966 

18,993 

Howard  

10,878 

1,011 

10,998 

Little  River  

9,211 

868 

7,995 

Polk  

11,981 

1,002 

12,005 

Sevier  

10,156 

985 

10,004 

Oklahoma : 

Latimer  

7,738 

1,034 

8,001 

Lei' lore  

29,106 

996 

28,990 

McCurtain  

25,851 

619 

16,002 

Pushmataha  

9,088 

880 

7,997 

Total  

133,670 

905 

120,985 

Sub-area  3 

Arkansas : 

Miller  

31,686 

1,136 

35,995 

Texas : 

Bowie  

59,971 

1,334 

80,001 

Delta  

5,860 

1,024 

6,001 

Fannin  

23,880 

1,131 

27,008 

Frankl in  

5,101 

1,176 

5,999 

Gravson  

73,043 

1 ,492 

108,980 

Hopkins  

18,594 

1,237 

23,001 

Hunt  

39,399 

1,396 

55,001 

Lamar  

34,234 

1,198 

41,012 

Red  River  

15,682 

1,020 

15,996 

T itus  

16,785 

1,370 

22,995 

Wood  

17,653 

1,360 

24,008 

Total  

341,888 

1 ,304 

445,997 

Continued  
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Exhibit  34  - County  Income:  Population  and  Per  Capita  Personal  Income  by 

Sub-area,  State  and  County,  Red  River  Basin  Study  Area,  1960 — continued 


Sub-area  by  state 
and  county 

1960  : 

population  : 

Per  capita 
personal 
inc  ome 

: County 

: inc  ome 

dollars 

thousand 

dollars 

Sub-area  4 

Arkansas : 

Columbia  

26,400 

1,174 

30,994 

Lafayette  

11,030 

816 

9,000 

Nevada  

10,700 

841 

8,999 

Louis iana : 

Avoyelles  

37,606 

824 

30,987 

Bienville  

16,726 

1,016 

16,994 

Bossier  

57,622 

1,371 

79,000 

Caddo  

223,859 

1,693 

378,993 

Catahoula  

11 ,421 

788 

9,000 

Claiborne  

19,407 

1,082 

20,998 

DeSoto  

24,248 

866 

20,999 

Evangeline  

31,639 

759 

24,014 

Grant  

13,330 

900 

11,997 

LaSalle  

13,011 

1,153 

15,002 

Lincoln  

28,535 

1,156 

32,986 

Natchitoches  

35,653 

841 

29,984 

Rapides  

111,351 

1,176 

130,949 

Red  R iver  . 

9,978 

802 

8,002 

Sabine  

18,564 

1,023 

18,991 

St.  Landry  

81,493 

810 

66,009 

Webster  

39,701 

1,285 

51,016 

W inn  

16,034 

998 

16,002 

Texf^s : 

Camp  

7,849 

1,147 

9,003 

Cass  

23,496 

1,107 

26,010 

Gregg  

69,436 

1,685 

117,000 

Harrison  

45,594 

1,184 

53,983 

Marion  

8,049 

870 

7,003 

Morris  

12,576 

1,352 

17,003 

Panola  

16,870 

1,126 

18,996 

Upshur  

19,793 

1,212 

23,989 

Total  

1 ,041 ,971 

1,232 

1,263,903 

Note:  The  total  PCPI  for  each  sub-area  is  a weighted  average  based  on 

population  and  PCPI  by  county 
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Exhibit  35  - Preliminary  Allocation  of  Fishing  Use  to  Proposed  United 
States  Department  of  Agriculture  Reservoir  Projects,  Red  River  Basin 
Study  Area,  1980  and  2020  1/ 


State 

: CNI  : 

: Watershed  : 

Normal  Pool 
(Acres) 

: M/D  Fishing 
: T530  : 2020 

1980 

Arkansas 

3j-4 

60 

7 00 

900 

3-52 

230 

2,800 

3,500 

3-56 

80 

1,000 

1,200 

3-57 

110 

1 ,300 

1,700 

3m-l-7  (3) 

194 

2,300 

2,900 

3m-l -7  (7) 

170 

2,000 

2,600 

Sub-total 

844 

10,100 

12,800 

Lou  is iana 

3m-2-3  (1) 

1,050 

15,800 

21,000 

3m-2-3  (2) 

170 

2,600 

3,400 

3n-2 

1,950 

29,300 

39,000 

3-65  (21) 

60 

900 

1,200 

3-65  (1) 

100 

1,500 

2,000 

3-65  (35) 

80 

1,200 

1,600 

3-66 

80 

1,200 

1,600 

3-70 

480 

7,200 

9,600 

3-68  & 10-17 

1,030 

15,500 

20,600 

Sub-total 

5,000 

75,200 

100,000 

Oklahoma 

3-23 

235 

1,200 

1,600 

3-35 

100 

500 

700 

3-41 

100 

500 

700 

3i-4 

345 

1,700 

2,400 

Sub-total 

780 

3,900 

5,400 

Texas 

3-19  (35) 

250 

4,300 

4,500 

3-19  (38) 

52 

900 

1,000 

3-25a 

340 

5,800 

6,100 

3-29 

24 

400 

500 

3k-14 

306 

5,200 

5,500 

Sub-tota 1 

972 

16,600 

17,600 

Totals 

7,596 

105,800 

135,800 

Cont inued 


Exhibit  35  - Preliminary  Allocation  of  Fishing  Use  to  Proposed  United 
States  Department  of  Agriculture  Reservoir  Projects,  Red  River  Basin 
Study  Area,  1980  and  2020  1/--  Continued 


State  : 

CN1  : 

Watershed  : 

Normal  Pool  : 
(Acres)  : 

M/D  Fishing 
2020 

2020 

A rkansas 

3 -57 

60 

900 

Texas 

3k-l  1 

187 

3,200 

Totals 

247 

4,100 

1/  Methodology  developed 

by  Bureau  of 

Sport  Fisheries 

and  Wildlife. 

Based  on  fishing  needs  for  impounded  waters  for  the  individual  states. 
Plans  proposed  by  other  Federal  and  State  agencies  will  offer  competitive 
opportunities  and  change  these  gross  allocations  presented. 
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Exhibit  36  - Existing  and  Projected  "Average  Summer  Sunday"  Demand  and  Needs  for  Water- 
Orientated  Recreation  Facilities,  with  Needs  Expressed  in  Facilities,  Sub-area  4 1/,  Red 
River  Basin  Study  Area 


Supply  and  demand 
by  t ime  pe  r iod 

Boating 

Swimming 

Camping 

Picnicking 

Act.  Occ. 

Act,  Occ. 

Act.  Occ. 

Act.  Occ. 

1960 

Average  Summer  Sunday  demand 

27,220 

87,820 

14,760 

29,020 

Supply: 

Public  & private 

36,567 

11,498 

3,729 

15,429 

SCS  2/ 

- 

- 

- 

- 

Unsatisfied  demands 

*9,347 

76,322 

11,031 

13,591 

Needs  expressed  in 

facil  ities 

127  acres 

2,206  units 

1,359  tables 

1980 

Average  Summer  Sunday  demand 

60,700 

195,840 

32,930 

64,710 

Supply: 

Public  & private  3/ 

36,567 

17,864 

6,930 

23,292 

1980  SCS 

2,777 

17,340 

1,608 

13,055 

Unsatisfied  demand 
Needs  expressed  in 

21,356 

160,636 

24,392 

28,363 

facil  it  ies 

42,712  acres 

268  acres 

4,878  units 

2,836  tables 

2020 

Average  Summer  Sunday  demand 

226,750 

731,590 

123,000 

241,720 

Supply: 

Public  & private  3/ 

36,567 

17,864 

6,930 

23,292 

2020  SCS 

2,804 

54,600 

5,235 

32,900 

Unsatisfied  demand 
Needs  expressed  in 

187,379 

659,126 

110,835 

185,528 

facilities 

374,758 

1,099  acres 

22,167  units 

18,553  tables 

Continued 

1/  Sub-area  4 includes  the  following  counties:  Columbia,  Lafayette,  and  Nevada  (Arkansas); 

Avoyelles,  Bienville,  Bossier,  Caddo,  Catahoula,  Claiborne,  DeSoto,  Evangeline,  Grant,  LaSalle, 
Lincoln,  Natchitoches,  Rapides,  Red  River,  Sabine,  St.  Landry,  Webster,  Winn,  (Louisiana); 
and  Camp,  Cass,  Harrison,  Marion,  Morris,  Upshur,  Panola,  and  Gregg  (in  Texas). 

2/  No  Soil  Conservation  Service  projects  prior  to  December  31,  1962  with  recreation 
facilities. 

3/  Projected  data  for  1980  and  2020  are  an  enlargement  of  existing  facilities  that  were 
reported  on  December  31,  1962.  (Table  66)  These  data  do  not  include  SCS  facilities. 

NOTE:  Projected  1980  and  2020  public  supply  data  are  not  available  at  this  time.  When 

proposed  plans  for  project  development  are  received  by  BOR,  public  supply  will  be  delineated 
by  Federal,  State,  and  local  agency,  including  SCS  projects. 
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Exhibit  36  - Existing  and  Projected  "Average  Summer  Sunday"  demand  and  needs  for  Water- 
Orientated  Recreation  Facilities,  with  Needs  Expressed  in  Facilities,  Sub-area  3 1/, 
Red  River  Basin  Study  Area-~Continued 


Supply  and  demand 
by  time  period 

Boat ing  : 

Swimming  : 

Camping 

Picnicking 

Act.  Occ. 

Act.  Occ. 

Act.  Occ. 

Act.  Occ. 

1960 

Average  Summer  Sunday  demand 

9,460 

30,500 

5,130 

10,080 

Supply: 

Public  & private 

16,558 

1,852 

2,148 

7,570 

SCS  2/ 

- 

- 

- 

- 

Unsatisfied  demand 
Needs  expressed  in 

+7,098 

28,648 

2,982 

2,510 

facilit  ies 

48  acres 

596  units 

251  tables 

1980 

Average  Summer  Sunday  demand 

19,730 

63,650 

10,700 

21,030 

Supply: 

Public  & private  3/ 

16,558 

2,886 

3,991 

11,430 

1980  SCS 

601 

4,020 

368 

2,870 

Unsatisfied  demand 
Needs  expressed  in 

2,571 

56,744 

6,341 

6,730 

facil  it  ies 

5,142  acres 

95  acres 

1,268  units 

673  tables 

2020 

Average  Summer  Sunday  demand 

83,230 

268,540 

45,150 

88,730 

Supply: 

Public  & private  3/ 

16,558 

2,886 

3,991 

11,430 

2020  SCS 

695 

14,760 

1,470 

8,190 

Unsatisfied  demand 
Needs  expressed  in 

65,977 

250,894 

39,689 

69,110 

facilities 

131,954  acres 

418  acres 

7,938  units 

6,911  tables 

Continued 

1/  Sub-area  3 includes  the  following  counties:  Miller  (Arkansas);  Bowie,  Delta,  Fannin, 

Franklin,  Grayson,  Hopkins,  Hunt,  Lamar,  Red  River,  Titus,  and  Wood  (in  Texas) 

2/  No  Soil  Conservation  Service  projects  prior  to  December  31,  1962  with  recreation 
facilities. 

3/  Projected  data  for  1980  and  2020  are  an  enlargement  of  existing  facilities  that  were 
reported  on  December  31,  1962.  (Table  66)  These  data  do  not  include  SCS  facilities. 
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Exhibit  36  - Existing  and  Projected  "Average  Summer  Sunday"  Demand  and  Needs  for  Water- 
Orientated  Recreation  Facilities,  with  Needs  Expressed  in  Facilities,  Sub-area  2,  1/  Red 
River  Basin  Study  Area  — Continued 

. 

Supply  and  demand 

: 

: 

by  time  period 

Boating 

: Swimming 

: Camping 

: Picnicking 

Act,  Occ. 

Act.  Occ. 

Act.  Occ. 

Act.  Occ. 

1960 

Average  Summer  Sunday  demand 

2,560 

8,280 

1,390 

2,730 

Supply: 

Public  & private 

4,818 

1,199 

2,431 

7,468 

SCS  2/ 

- 

- 

- 

- 

Unsatisfied  demand 

+2,258 

7,081 

♦1,041 

♦4,738 

Needs  expressed  in 

facil  ities 

12  acres 

1980 

Average  Sumner  Sunday  demand 

5,280 

17,040 

2,860 

5,630 

Supply: 

Public  & private  3/ 

4,818 

1,863 

4,528 

11,274 

1980  SCS 

302 

3,000 

180 

1,440 

Unsatisfied  demand 

160 

12,177 

+1,848 

+7,084 

Needs  expressed  in 

facilities 

320  acres  20  acres 

- 

2020 

Average  Summer  Sunday  demand 

21,360 

68,910 

11,580 

22,770 

Supply: 

Public  & private  3/ 

4,818 

1,863 

4,528 

11,274 

2020  SCS 

302 

6,600 

660 

3,500 

Unsatisfied  demand 

16,240 

60,447 

6,392 

7,996 

Needs  expressed  in 

facilities 

32,480 

101  acres 

1 ,278  units 

800  tables 

Continued  

1/  Sub-area  2 includes  the 

following  counties:  Hempstead, 

Howard,  Little 

River,  Polk,  and 

Sevier,  in  Arkansas;  and  Latimer,  LeFlore, 

McCurtain,  and  Pushmataha  in  Oklahoma. 

2/  No  Soil  Conservation  Service  projects 

prior  to  December  31,  1962  with 

recreation 

facilities 

3/  Projected  data  for  1980 

and  2020  are 

an  enlargement  of 

existing  facilities  that  were 

w 

reported  on  December  31,  1962 

(Table  66) 

These  data  do  not  include  SCS  facilities. 
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Exhibit  36  - Existing  and  Projected  "Average  Summer  Sunday"  Demand  and  Needs  for  Water- 
Orientated  Recreation  Facilities,  with  Needs  Expressed  in  Facilities,  Sub-area  1 1/, 
Red  River  Basin  Study  Area  - Continued 


Supply  and  demand 
by  time  period 

Boating  : 

Swimming  : 

Camping  : 

Picnicking 

1960 

Average  Summer  Sunday  demand 

Act.  Occ. 
3,690 

Act.  Occ. 
11,900 

Act.  Occ. 
2,000 

Act.  Occ. 
3,930 

Supply: 

Public  & private 

6,907 

1,233 

1,756 

3,595 

SCS  2/ 

- 

- 

- 

- 

Unsatisfied  demand 

♦3,217 

10,667 

244 

335 

Needs  expressed  in 
f ac  il  it  ie  s 

- 

18  acres 

49  units 

34  tables 

1980 

Average  Sumner  Sunday  demand 

7,100 

22,800 

3,800 

7,500 

Supply: 

Public  & private  3/ 

6,907 

1,233 

3,264 

5,427 

1980  SCS 

117 

720 

75 

560 

Unsatisfied  demand 

76 

20,847 

461 

1,513 

Needs  expressed  in 
facilities 

1S2  acres 

35  acres 

92  units 

151  tables 

2020 

Average  Summer  Sunday  demand 

24,400 

78,700 

13,200 

26,000 

Supply: 

Public  & private  3/ 

6,907 

1,233 

3,264 

5,427 

2020  SCS 

117 

2,400 

270 

1,400 

Unsatisfied  demand 

17,376 

75,067 

9,666 

19,173 

Needs  expressed  in 
fac  il  ities 

34,752  acres 

125  acres 

1,933  units 

1,917  tables 

1/  Sub-area  1 includes  the  following  counties  in  Oklahoma:  Atoka,  Bryan,  Choctaw,  Coal, 

Hughes,  Johnston,  Murray,  Pittsburg,  and  Pontotoc, 

2/  No  Soil  Conservation  Service  projects  prior  to  December  31,  1962  with  recreation 
facilities 

3/  Projected  data  for  1980  and  2020  are  an  enlargement  of  existing  facilities  that  were 
reported  on  December  31,  1962. (Table  66)  These  data  do  not  include  SCS  facilities. 
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Exhibit  37  - Projected  Land  Utilization 

to  Satisfy  Food 

and  Fiber 

Requirements:  Land  in  Farms 

, Major  Agricultural  Use  w 

ith  Crop 

Distribution,  by  Major  Land 

Resource 

Area  Groupings,  With  Project 

Development,  Red  River  Basin 

Study  Area,  1980 

: 

: 

: 

Study 

Land 

LRA  : 

LRA  : 

LRA  : 

LRA  80, 

: LRA  : 

Area 

Use 

86  : 131 , 134  : 

85,  112: 

84,  133 

: 119  : 

Tetal 

- - - - - 

- - - - 

thousand 

acres  - 

- - - - - 

Total  cropland: 

1,174.5 

892.4 

271.7 

1,367.8 

56.4 

3,  762.>; 

Cotton  

91.8 

35.9 

4.2 

5.7 

- 

137.6 

Corn,  silage  . , . 

1.8 

4.6 

0.1 

5.2 

0.4 

12.1 

Corn,  grain  . , , 

19.6 

12.7 

2.3 

6.5 

Z 

41.1 

Oats 

30.6 

3.5 

2.9 

1.4 

- 

38.4 

Barley  

36.3 

- 

- 

- 

- 

36.3 

Sorghum,  silage.  . 

10.3 

0.4 

2.5 

6.0 

0.1 

19.3 

Sorghum,  grain.  . 

71.4 

4.2 

20.2 

21.5 

0.1 

117.4 

Wheat 

207.2 

6.5 

5.9 

2.7 

— 

222.3 

Rice 

- 

5.5 

- 

- 

- 

5.5 

Soybeans,  forage  . 

6.7 

38.0 

0.2 

1.5 

- 

46.4 

Soybeans,  beans  .. 

15.6 

169.4 

9.0 

2.4 

- 

196.4 

Peanuts  

22.1 

Z 

24.8 

9.2 

- 

56.1 

Sweet  potatoes.  . 

Z 

31.6 

Z 

11.4 

- 

43.0 

Vegetables  . . . . 

0.7 

2.7 

0.4 

19.0 

- 

22.8 

Cowpeas  

0.4 

2 

0.1 

2.3 

- 

2.8 

Sugarcane/sugar  , 
Field  seed  crops. 

” 

1.0 

“ 

“ 

1.0 

(other)  

31.6 

1.4 

0.7 

1.3 

- 

35.0 

Alfalfa  

38.6 

15.2 

21.1 

9.9 

- 

84.8 

Other  hay  .... 

140.4 

188.0 

59.3 

343.5 

30.0 

761.2 

Fruit,’  noncitrus. 

1.2 

5.0 

1.3 

3.8 

- 

11.3 

Other  

0.5 

3.6 

0.3 

0.6 

0.1 

5.1 

Not  harvested: 
idle,  fallow, etc. 

30.0 

41.5 

21.5 

98.0 

3.2 

194.2 

Pastured  

417.7 

321 . 7 

94.9 

815.9 

22.5 

1,672.7 

Pasture-range  . . . 

305.5 

685.2 

558.3 

1,024.5 

153.2 

2,726.7 

Forest-woodlands.  . 

201.9 

815.0 

200.0 

6,096.6 

2,481.4 

9,794.9 

Grazed  

179.8 

343.4 

136.0 

3,241.6 

1,364.8 

5,265.6  j 

r 

Not  grazed  .... 

22.1 

471.6 

64.0 

2,855.0 

1,116.6 

4,529.3 

Other  land  .... 

32.4 

76.0 

105.4 

264.9 

19.0 

497.7 

Total  land  in 

A 

farms  

1,714.3 

2,468.6 

1,135.4 

8,753.8 

2,710.0 

16,782.1 

* 
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Exhibit  38  - Municipal  Water  Supply  Benefits  - Potential  Multiple-Purpose 
Projects  for  Initial  Development,  Red  River  Basin  Study  Area 


Tributary  Basin 
and  CNI 
Watershed 

: Location 

Water 
: Supply 

: Storage 

Water 
: Supply 

: Benefits 

Intervening  Area 
3-19 

-Texas 

Sherman,  Bells  and 
Howe , Texas 

acre-feet 

24,127 

dollars 

67,920 

3-25a 

Bonham,  Texas 

10,400 

19,400 

Total 

34,527 

87,320 

Blue  River 

3-23 

Durant , Oklahoma 

8,060 

57,480 

Total 

8,060 

57  ,480 

Boggy  Creek 

3h2-4 

Atoka,  Oklahoma 

2,000 

6,750 

3h2-6 

Allen,  Oklahoma 

2,000 

6,780 

Total 

4,000 

13,530 

Kiamichi  River 

3i-4 

Antlers,  Oklahoma 

5,600 

33,340 

Total 

5,600 

33,340 

Sulphur  River 

3k-ll 

Deport,  Texas 

354 

5,000 

Total 

354 

5,000 

Loggy  Bayou 

3ml-7 

Magnolia,  Arkansas 

20,300 

101,600 

3m2-3 

Bossier  City,  Louisiana 

4,350 

35,200 

Total 

24,650 

136,800 

Cane  River 

3-64 

Provencal,  Louisiana 

52,560 

94,300 

Total 

52,560 

94,300 

Grand  Total 

129,751 

427  ,770 
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Exhibit  39  - Water  Quality  Control 
Projects  for  Initial  Development, 

Benefits  - Potential-Multiple  Purpose 
Red  River  Basin  Study  Area 

Tributary  Basin 
and 

CNI  Watershed 

Pollution  : 
Source  : 

Water  Qual ity  : 

Control  Storage 

Water  Qual ity 
Control  Benefits 

acre-feet 

dollars 

Intervening  Area  - 
3-25a 

Texas 

Bonham,  Texas 

5,750 

13,500 

Blue  River 
3-23 

Durant,  Okla. 

2,050 

10,000 

Sulphur  River 
3k-18 

Commerce  and 
Wolfe  City,  Texas 

700 

6,900 

Loggy  Bayou 
3ml-7 

Magnolia,  Ark. 

6,000 

26,200 

Total  — 14,500  56,600 
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fc.xhi.bit  40  - Recreation  Benefits  - Potential  Multiple-Purpose  Projects 
for  Initial  Development,  Red  River  Basin  Study  Area 


Tributary  Basin 
and 

: Number  of 

: Multiple-purpose  : 

Estimated  Days  of 

: Recreation  1/ 

CNI  Watershed 

: Structures  : 

Recreation  Use 

: Benefits 

dollars 

Intervening  Area 

- Texas 

1-19 

2 

116,370 

157,920 

2/ 

1 -2>a 

1 

47 ,400 

71,100 

3-29 

1 

7 ,400 

7,400 

3-33 

- 

7,000 

3,470 

2/ 

Total 

4 

178,170 

239,690 

Intervening  Area 

- Oklahoma 

- Arkansas 

3-33 

1 

10,900 

16,350 

3-41 

1 

26,000 

39,000 

3-46 

- 

6,810 

2,750 

2/ 

Total 

2 

43,710 

58,100 

Blue  River 

3-23 

1 

50,500 

75,750 

Total 

1 

50,500 

75,750 

Boggy  Creek. 

3h2-2 

1 

26,400 

51,600 

y 

Total 

1 

26,400 

51,600 

Kiamichi  River 

3 i-4 

l 

30,000 

30,000 

oc 

1 

•rJ 

cn 

- 

5,000 

4,140 

2/ 

Total 

1 

35,000 

34,140 

Little  River 

3j-4 

1 

30,500 

45,750 

Tot  a 1 

1 

30,500 

45,750 

McKinney  Bayou 

3-52 

1 

41,200 

61,800 

Tota  1 

1 

41,200 

61,800 

Sulphur  River 

3k- 1 1 

1 

25,300 

37,950 

3k-14 

1 

22,300 

33,450 

Total 

2 

47,600 

71 ,400 

Posten  Bayou  - (Arkansas) 

3-5/ 

1 

24,000 

36,000 

Tota  1 

1 

24,000 

36,000 

Cont inued 
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Exhibit  40  - Recreation  Benefits  - Potential  Multiple -Purpose  Projects 
for  Initial  Development , Red  River  Basin  Study  Area — Continued 


Tributary  Basin  : Number  of 

and  : Multiple-Purpose 

CNI  Watershed  : Structures 

Est mated  Days  of 
Recreat ion  Use 

: Recreation  1/ 
: Benefits 

dollars 

Loggy  Bayou 

3ml  -7 

1 

54,720 

82,100 

3m2-  i 

2 

129,200 

193,800 

Total 

3 

183,920 

275,900 

I'.ayou  Pierre 

3n-2 

1 

24,700 

37,050 

Tota  I 

1 

24,700 

37,050 

Cane  River 

3-66 

3 

59,000 

88,500 

3-66 

1 

19,700 

29,500 

Total 

4 

78,700 

118,000 

Bayou  Rigolefte 

3-70 

1 

26,000 

39,000 

Total 

1 

26,000 

39,000 

Chat  1 in  Lake  and  Associated 
10-15 

A reas 
2 

95,500 

92,250 

Total 

2 

95,500 

92,250 

Crand  Total 

25 

885,900 

1,236,630 

1/  Adjusted  normalized  prices,  Water  Resource;  Council,  April  1966 
2/  Includes  incidental  recreation  claimed  from  sediment  pools 
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Exhibit  -4 1 - Benefits  from  Reservoir  Sediment  Reduction  - Potential 


Multiple-Purpose  Protects 
Area 

tor  Initial  Development 

, Red  River  Basin  Study 

Tributary  : 

Reduction 

Average  Annual  Benefits 

Basin  and  : 

in 

Annual  : 

cm 

Sediment  : 

Reservoir  Affected  : 

Land 

Watershed  : 

Deposition  : 

Treatment 

:Structures 

acre-feet 

- 

dollars  - - 

Intervening 

A re  a 

- Texas 

3-25 

12 

Lake  Davy  Crockett 

30 

570 

Coffee  Mill  Lake 

3-33 

20 

Lake  Crook 

320 

780 

Tot  al 

32 

350 

1,350 

Boggy  Creek 

3hl-2 

133 

Boswell  Reservoir 

510 

5,620 

3hl-3 

15 

Boswell  Reservoir 

50 

740 

Total 

148 

560 

6,360 

Little  River 

3 j-4 

24 

Millwood  Reservoir 

370 

230 

Total 

24 

370 

230 

Sulphur  River 

3k-l  7 

138 

Cooper  Reservoir 

1,200 

870 

Total 

138 

1 ,200 

870 

Bayou  Rigolette 

3-70 

28 

Lake  Iatt 

150 

1,230 

Tota  1 

28 

150 

1,230 

Grand  Tota 1 

370 

2,630 

10,040 
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Exhibit  42  - 7/1/66  - 1980  Development,  Recreational  Facilities  on 

National  Forest  System  Lands  on  Base  1/  Area,  Red  River  Basin  Study  Area 


Use 

: 

Unit  : 

Number 

: 

Acres 

Camping 

Family  Unit 

673 

278 

P icn icking 

Family  Unit 

425 

149 

Vistas  2/ 

Stop 

12 

12 

Swimming  3/ 

Area 

9 

26 

Boating  4/ 

Area 

6 

589 

Total  Development 

1,125 

1 ,054  5/ 

1/  Includes  whole  counties  touched  by  physical  basin 
2/  Includes  parking  and  viewing  area  and  sanitary  facilities 
3/  Includes  beach  area  with  bathhouse,  sanitary  facilities  and  suitable 
adjacent  water 

4/  Includes  dock  or  ramp  facilities,  sanitary  facilities,  and  available 
water  area 

5/  Water  area  keyed  to  this  recreational  development  (with  some  hunting 
and  fishing):  2,570  acres 


Exhibit  43  - Recreation  Benefits  - Additional  Potential  Developments  for 
Recreation  to  Meet  1980  Needs,  Red  River  Basin  Study  Area 


Tributary  Basin 
and 

CN1  Watershed 

: Number 

. of 

[ Structures 

: 

Estimated  : 

Days  of 

Recreation  Use 

Recreat ion 
Benefits  1/ 

dol lars 

Boggy  Creek 

3hl  -2 

1 

79,200 

118,800 

Total 

1 

79,200 

118,800 

McKinney  Bayou 

3-52 

1 

121 ,000 

181,500 

Tot  a 1 

1 

121,000 

181,500 

Bayou  Pierre 

3n-5 

2 

448 , 800 

673,200 

Total 

2 

448,800 

673,200 

Grand  Total 

4 

649,000 

973,500 

1_/  Ad  justed  normalized  prices,  Water  Resources  Council,  April  1966 
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